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THE INSTITUTION OF CIVIL ENGINEERS.* 





ordinary meeting on Tuesday, the 9th of 
snes. Mr. James Brunlees, FRSE, delivered 
an ipau address as President. _ 

He stated that it was thirty years since he had 
been elected a member of the Institution. When 
he joined it in 1852 there were 745 members of all 
classes ; the number now was 4,210. Then only 
one volume of minutes was issued annually, now 
there were four. Then there was no benevolent 
fund in connection with the Institution, nor had 
the student class been established. The former 
was founded in 1864, and had been a great boon to 
many who had been laid low by sickness, or who 
had been overtaken by adverse circumstances, 
The student class was established 1867, and now | 
numbe He gwould remind his younger 
hearers that they were entering a field in which 
competition became yearly more keen ; and that 
they could not afford to despise the acquisition of 
knowledge, the immediate use of which, in their 

rofessional career, might perhaps not be self-evi- 
vent. A change had been made of late years in 
the scope of the papers brought before the Institu- 
tion. Formerly they were restricted chiefly to 
descriptions of executed works ; latterly they had 
embraced a wider range of subjects, affording 
more matter for useful discussion. 

The address of his immediate predecessor in the 
chair, Sir William Armstrong, mainly bore on the 
relations of engineering science to the arts of war, 
and the soundness of his observations has since 
been strikingly exemplified by the rapid and de- 
cisive events of the recent campaign in Egypt. 
Some part of that rapidity was due to the labors 
of the civil engineer, especially as regarded the cel- 
erity and freshness with which the troops were en- | 
abled to take the field and the ease with which | 
material was moved forward by ship and railway, 
to say nothing of the service performed in the 
early stage of the land operations by the move-| 
ments of the armored train. 

In considering the more important engineering | 
works which had been lately finished, or were S 
process of execution, he was reminded of the small 
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of the cantilevers being 350 ft. at the piers and 50) lining being from 1 ft. 1014 in. to 8 ft. thick. The 


ft. in the center. To hold aloft and to maintain 
the immense weight of steel of which the canti- 
levers and girder were composed, piers would be 
required of corresponding magnitude. The cen- 
tral pier, on the island of Inchgarvie, would con- 
sist of four cylindrical masses of concrete and 
masonry, 45 ft. in diameterat the tup and 70 ft. 
at the bottom. They would be founded on rock 


to 70 ft., and would be carried up to 18 ft. above | 


high-water. The length of the bridge would be 
more than a mile, and of the viaduct approaches 
2,754 ft. The contract had been let for £1,600,000, 


importance, was the New Tay Bridge. This was 


| to be erected on new foundations on the up-stream 


side, and as near as practicable to the site of the 
previous bridge. It would be 10,780 ft. long, 
divided into eighty-five spans, of which eighty-one 
would be crossed with iron girders, and the re- 
maining four would be brickwork and masonry. 


| Of the thirteen spans over the navigable water- 


ba two would be of 227 ft., and eleven of 245 ft. 
each, and the height from high-water to the bot- 
tom of the girders would 77 ft. The piers 
would be of wrought-iron, plated all over, and 
supported on iron cylinders of suitable dimen- 
sions, sunk 20 ft. into the bed of the river, and 
filled with concrete and brickwork. The parlia- 
mentary estimate for the work was £654,000, but 
the contract had been let for less than that sum. 
Another bridge of a similar character was that 
over the river Ganges at Benares. It consisted of 
seven large spans, each 356 ft. from center to cen- 
ter of the piers, and nine smaller spans. The depth 


| of the river, when at the ordinary level, was about 


20 ft. to 30 ft., but floods had been known to 
rise 50 ft. higher,thus making the whole depth 


of water from 70 ft. to 80 ft. Tue scour in the 


total cost of the tunnel would be about £1,500,000. 

The work of tunneling beneath the River Hud- 
son, between New York and Jersey City, was re- 
markable chiefly on account of the difficult nature 
of the sunesial There were two single-line tun- 
nels, 30 ft. apart, and parallel to each other, ard 
they were intended to bring the railway traffic of 


I | the south-west and south into the city of New 
at a depth-below high-water varying from 2 ft. 


York, from which that traffic was at present cut 
off by the Hudson. The width of the river at the 
point being tunneled was one mile; its greatest 
depth at mean low water was 62 ft. The tunnels 


| were being driven by the pneumatic process. 
A less remarkable work, but still one of great | 


The Mersey Railway was intended to effect di- 


| rect communication between the Lancashire and 
| Cheshire Railway systems, and included a tunnel 
| 3,820 yards in length between Liverpool and Bir- 


erected at each side, and at Liver 





kenhead, 1,300 yards of which were under the 
River Mersey. The tunnel and drainage headings 
below it were being driven through the red a 
stone formation. These headings commenced 
from shafts one mile apart, sunk on each side to a 


| depth of 180 ft.; they were carried on an ascend- 


ing gradient to the center of the river, where they 
would meet the main tunnel, which was con- 
structed on a descending gradient to the same 
point. Powerful pumping machinery had been 
»1 4,500 gallons 
of water per minute had been raised. At Birken- 
head the water had never exceeded 3,000 gallons 
per minute. The main tunnel was being driven 
from two independent shafts, and was carried for- 
ward from these landwards and riverwards simul- 
taneously. It was being lined with brickwork, 
set in cement. The length of the railway was 
three miles, and its cost would be about £1,000,.000. 

After alluding to the proposed Channel Tunnel, 
Mr. Brunlees referred to the Panama Canal. The 
project to unite the Atlantic and Pacific Oceans by 


river bed, which was of sand, was very great;|a canal across the narrow neck of land whic 
therefore, the foundations had to be sunk to a| joined the two American continents was a very 


ft. apart, with a 5-ft. footpath on each side. 


The girders were of steel, 25) old one. During the last century and a half many 


surveys had been made in different parts of the 


A work of a different type was the Kinzua via- | isthmus to demonstrate the practicability of the 


duct, across a long, narrow valley, with lofty pre- 
progress in the arts of comstraction unéll 0 recent | cipitous sides, on the Bradford branch of the New 


project. Several schemes ie from indepen- 


dent local investigations were before the public 


period. Innearly all that concerned work exe- | York. Lake Erie, and Western Railroad. Its height | when Count de Lesseps succeeded in obtaining a 


; : | was 802 ft. from the bed of the stream to the 
Sreciics ceutunero ulate Ge pos i coi ‘rails. Its length between the abutments was 2,051 


with some of the best modern examples, and in | ft., divided into twenty spans of 61 ft. each, and 


those materials probably their work would never | °?° ened of ee The girders were carried by 
e Panama canal, when com-| widen the oo rej iy f 
pleted, would be as important a link in water com- | py, roa - aie 7 sane and a span of 38% ft. 
munication as the Suez canal. But canals of great and the lower of six wrought-iron columns, 1 ft. 
in diameter, braced together, and having a batter 
laterally of 2 in. per foot, so that the highest 
| piers had a base about 100 ft. As an additional 
| stay against the wind, the ironshoes at the bottom 
of the columns were bolted through the piers, and 
| the columns were raced together throughout their 


be surpassed. 


magnitude were among the earliest engineering 


works on record. History mentioned two at least | 
of importance; the canal for uniting the Red Sea | 


with the Nile and a canal across the Isthmus of 
Athos, vestiges of which remained. In regard to 
tunneling, the ancients had not yet been outstrip- 
ped. To off the superfluous waters 
of Lake Fucinus the Emperor Claudius 
constructed a tunnel 388 ft. high, 28 ft. 
wide and 3 miles long, chiefly through 
solid rock. With the exception of explosives and 
machine drilling, it was ap ntly executed much 
as work of that kind would be now; but those 
exceptions showed that it must have required 
vastly more labor and time. He then referred to 

manner in which a ge had been opened 
beneath the River Euphrates, from one bank to 
the other, a distance of more than 130 yards. The 
course of the river was diverted, and a tunnel was 
constructed of brick, cemented inside and out with 
asphaltum. The walls, which were twenty bricks 


thick, were 12 ft. high to the springing of the | 


arch, and the width of the tunnel was 15 ft. It 
was on the Island of Pharos, opposite Alexandria, 
that the first lighthouse was erected by Ptolemy 
Winstanley’s lighthouse at the Eddystone, the pre- 
decessor of the works of Smeaton and of Sonate, 
was y not more efficient than the Roman 
Pharos on the hei 7 are Even the pro- 
blems regarding t isposal of sewage were at- 
tempted to be solved by ancient Rome, and dealt 
Hig: gd her i - much e mes one way as 
in the present day. t ‘‘ low-level” sewer, 
30 ft. high 15 ft. Stl. veudvel the drainage of 
a network of sewers coming from the city on the 
hills, and delivered the accumulation into the 
Tiber. It was the main artery of a 
erage and drainage which there had been no at- 
tempt to rival until, in modern times, the London 
main drainage system had been carried out. 
Recently, some of the more formidable barriers 
to were being surmounted by the 
introduction of steel. 
onsen - mao tonme aadthenen tt 
, Was ever en. It 
would consis of two of 1,700 ft., two of 675 
ft., fourteen of 168 


stem of sew- 


way for navigation of 150 ft. above been met with in 


head 
high-water of spring tides, ‘Tho two large 


iers, having 


length. 


a uniform 


was composed of four, 


| Tne East River Bridge, between New York and 
| Brooklyn, was on the suspension principle. The 


| total length was 5,989 ft., which was divided into 


| three spans, the land spans being 930 ft. each, the 


| river span 1,595 ft. 6 in., and its height above high- 


water 135 ft. The width of the bridge was 85 ft., 
{and it was intended to accommodate foot-passen- 
| gers, railway trains, and ordinary street traffic. 


| The cables were four in number, each having a 
| diameter of 15°4 in., and were calculated to stand 
tons each. There were two sus- 
| pension towers, each 278 ft. in height above high- 

Its cost 
,000, inde- 


From the consideration of bridges, Mr. Brunlees 
: to the subject of me eg The ne tun- 
: -s ’ | nel yet constructed was the St. Gothard, having a 
nearly three centuries before the Christian Era length of 14,912 metres. It was opened for traffic 
| on the first day of 1882. The northern end was 
| 3,638 ft., and the southern end 3,756 ft., above sea 
level. The sudden rise from the level of the rail- 
way proper to the mouths of the tunnel was sur- 
by spiral tunnels of approach, which ran 
above one another on a radius of 15 chains and a 
gradient of 1 in 43.5. There were three of these 
spiral tunnels at the north, and four at the south 


|a strain of 12, 


| 


water, and 159 ft. above the ay. 
would be in round figures, about £2, 
pendent of the cost of land. 


moun 


end of the great tunnel. 


The Severn Tunnel was the largest work of the 
under the estuary 
which connected 
the railways of 
South Wales. The total length of the tunnel was 
7,942 yards, of which 244 miles were under the 


2 
tunnel at high water was 96 ft. and at low water 


kind in this country. It 
about half a mile below the f 
the Great Western Railway wi 


60 ft. The tunnel 
and Pennant 


h beds of 


through the nearly horizontal beds of Keuper 


. marls, which overlay these measures. Water had | sand, which would dily render any ordinary 
and six of 50 ft., with a the strata, semetimes in e useless. This 


e fo the Ste ae water near theshore, 


meeting of the International Congress in Paris in 
May, 1879, to select the project which might be 
intrusted to a public company. This congress 
adopted the general features of the scheme now 
being carried out. It was proposed to be a canal 
without locks from the Atlantic to the Pacific, 
73,000 metres long, 814 metres deep, and having a 
minimum width at the water line of 22 metres. 
The canal commenced on the Atlantic coast, at 
the Bay of Limon, with a depth of 814 metres, and 
went through the marshes of Mindi, in the direc- 
tion of the River Chagres, which it joined in the 
vicinity of Gatun. It was then kept up near to 
the river, which it cut several times, and bya 
series of curves and straight lines reached Mata- 
chin, where it separated from the River Chagres, 
and continued in a southeast direction along the 
valley of the Obispo, a tributary of the Chagres. 
It then entered the valley at the Rio Grande, and 
in a series of straight lines and curves reached the 
Gulf of Panama, near the islands of Naos and 
Flameneo, with a depth of 74g metres below the 
lowest tides. It was provided with passing places 
at suitable distances. The estimated cost of the 
canal was £31,200,000. The canal would abridge 
the voyage between Europe and the western coast 
of America at the equator some 2,500 marine 
leagues, and considerably shorten the vovage to 
the eastern parts of Australia, to New Zealand, 
and to China and Japan. 

Among works of interest for the shelter and ac- 
commodation of shipping, Mr. Brunlees drew at- 
tention to the Alexandra Dock Works at Hull, 
and the new harbor of Port Elizabeth. The 
former were situated on the left foreshore of the 
River Humber, some distance below the town, in 
great part seaward of the high-water line. The 
sea embankments, upwards of 6,000 ft. in length, 
had been completed, together with the cofferd::m 
for the entrance lock, and the tidal water had 
been excluded from the site of the dock and quays. 
For the first time in carrying out works of this 
class, the excavations and masonry were executed, 
in great part, by hydraulic machinery, worked by 
the permanent engines of 300 horse power. The 
water space of the dock would be 2,300 ft. in length 
and 1,000 ft. in width. The total length of wharf- 
age afforded by the walls and jetties would be 9,450 
lineal feet. 

The harbor for Port Elizabeth, in Algoa Bay, 
was of a different type. It solved the problem ot 
affording shelter for shipping from the heavy seas 
constantly rolling in upon the beach in that region 
without obstructing the natural movement of the 


movement was confined 


orb ft. land approach to the tunnel, discharged over 5,000 | and was caused vy south-easteriy seas. As 
long, with a central girder 350 ft. long, ‘he depth gallons s minute, and ite sudden Inroad caused s a first step the execution of the general 
SE 


tem ofthe works. The tunnel was/ design, a retaining bank had been constructed 
he It 


was lined | along the shore at 
trified bricks, set in Portland cement, the! wh 


southern end of the town, 
had had the desired effect of clearing away 
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a large quantity of the sand accumulations. From 
the northern end of this bank, a viaduct was to 
run out in a north-easterly direction 3,000 ft., into 
six fathoms of water at lowtide. It was to be 
formed of wrought-iron piles, placed in bays 30 
ft. apart, securely bra together, and support- 
ing a deck of wrought-iron girders, with a plated 
floor carrying the road surface on which rails 
would be laid in the usual manner and connected 
with the system of existing railways. The viaduct 
would present no obstruction to the ways. The 
viaduct would present no obstruction to the sand 
travel, and therefore cause no diminution of the 
depth of water. Atthe outer end a breakwater 
was to be constructed of large concrete blocks, 
founded on a substratum of rubble, carried down 
to a sufficient depth to prevent disturbance by 
wave action. The cost of the work would be 
about £950,000. 


The works for an improved supply of water for 
Liverpool were making rapid progress. The water 
was to be impounded Seat the watershed of the 
river Vyrnwy, in North Wales, a distance of 671 
miles from the Prescot reservoirs, to which it was 
to be brought partly by aqueduct and partly in 
tunnels and pipes, t 
17,518 acres, The upper waters of the Vyrnwy 
were to be impounded in the valley of the river by 
a dam, which would collect the waters of the river 
into a reservoir having an area of 1,115 aeres. 
Manchester recently obtained powers for an addi- 
tional supply of water from Thirlmere. Al} were 
agreed that a supply of pure water was one of the 
most important means of maintaining the health 
of large towns, and it had also come to be admit- 
ted that it had an important influence on their 
moral condition. It would be well, therefore, if 
London would seek to emulate the northern cities 
in supplying its population with pure water. 

The old Eddystone lighthouse, com 
1759, had always been an object of iar inter- 
est to the nation. It was with a feeling akin to 
personal regret that the public learned for the first 
time in 1877 that Smeaton’s work was doomed; 
but it was a source of satisfaction and consolation 
that nothing in the design or construction of the 
tower itself conduced to the necessity for replacing 
it; but the rock upon which it was been reared h: 
not been so enduring. The new tower was 130 ft. 
high above high water, or 58 feet higher than the 
old tower, and nearly five times the quantity of 
stone was used in its construction. Smeaton’s 
tower contained only four rooms; that of Sir James 
Douglass nine, of larger and loftier proportions. 
It had cost £78,000, and had been completed in 
three and a half vears. 


Since the application of electric light at the 
South Foreland lighthouse in December, 1858. 
considerable progress had been made with all the 
luminaries applied to lighthouses. At the above 
date, the standard intensity of the first-order oil- 
light was 280 candle-units, and the intensity of the 
most powerful electric —_ was about 670 candle- 
units. Recently at the Eddystone lighthouse two 
oil lamps, each of 720 candle-units, had been 
adopted. This intensity would shortly be consid- 
erably exceeded. With electric light, a focal in- 
tensity of about 10,000 candle-units was applied at 
the Lizard, and arrangements were being made by 
the Trinity House for a testing the merits 
of an electric light of 60,000 candle-units intensity. 
With coal- light ne 
since 1865 by Mr. John Wigham, of Dublin. In 


were employed, each of 1,250 candle-units inten- 
sity. 

Mr. Brunlees then briefly referred to the want of 
railway communication in many productive 
countries. The immense population of China 
would derive great advantages from the construc- 
tion of railways. It had been said that the objec- 
tion of the Chinese proceeded chiefly from the 
fear of introducing foreigners in any considerable 
number. Chinese statesmen, even those most | 
liberal and enlightened, at one time believed that 
railways were not adapted to the circumstances of 
China. They had recently formed a different 
opinion. An official memorial had been drawn up 
si one important government officer, and favora- 
bly reported on to the Government by another 
high official, suggesting and recommending the 
construction of four important trunk lines, end no 
doubt if these were once executed many more 
would follow. 


In India somewhat more than 900 miles of rail- 
way were in course of construction, including three 
bridges of more than ordinary im ; n 
the works now in p were completed, India 
would have nearly T2,000 miles of railway open 
for traffic. 

In apy Zealand ae \ of — _ ee 
stages of progress during the year en ist 
last, was B34 miles, and 1,838 miles were then open | 
for traffic, and an additional expenditure of | 
£1,650,000 had been ordered. In Queensland, only 
a few miles appeared to be under construction; but | 
an extensive system of railways was under the 

eration of the government. In South Aus- | 
tralia considerable progress had been made in rail- ' 


he area of the watershed was | te 


rogress had been made | 


the latest development of his system four burners | 
! 
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way building, and this might also be said of Vic- 
toria and New South Wales, where there were 342 
miles under construction. He regretted that the 
Australian colonies had not the same 
gauge for their lines. With the disadvantages 
which had arisen in England, in India and in 
America, from a break of se sh and from the 
= advantages which Western and Central 

urope had derived from a uniform gauge, it might 
have been thought prudent on the part of the Aus- 
tralian colonies to have accepted the experience of 
older communities. 

In Canada, 2,910 miles of railway were under 
construction; and in the United States some 11,000 
miles had been constructed during the last year. 
In the United States and in Canada the tendency 
was toward uniformity of gauge. : 

The undue neglect of the inland navigation of this 
country was a subject which deserved the atten- 
tion of the engineer. For coarse s a slower 
conveyance than the goods train might be endured 
in consideration of its greater cheapness. But to 
be more extensively useful it must be something 
between the present of the canal-boat and 
the goods train, with the punctuality of the lat- 


r. 

Mr. Brunlees then drew attention to the fact 
that the trained engineer was a comparatively 
modern creation. Until little more than a hundred 
years ago Great Britain contained hardly a canal 
or a passable high road; and two centuries ago it 
was necessary to send to Holland for an engineer 
to build a sea-wall. 

A Rivers Conservancy and Flood Prevention Act 
was greatly needed. Private interests of the most 
insignificant character were suffered to interfere 
with or prevent the execution of — which 
would be of manifest advantage to ge popula 
tions. Tocarry out any local or general public 
improvement, private persons must be organized 
into public bodies, and a; must be made to the 
cumbrous and costly machinery of parliamentary 
legislation in every individual case. There were 
signs that this ancient system, suitable enough for 
the rate ef progressof public works half a century 
ago, but unsuited to the — march of improve- 
ment in our time, would before long be moditied 


During recent times of depression, fear had been 
expressed that the nse money was too full, that the 
work of engineers had been completed. But these 
fears were vain. So long as capital accumulated 
in this country, it must be expended in some pro- 
ductive way at home or abroad. Judiciously 
planned public works were always productive, and 
the men who found the means would appoint the 
agents for carrying out the works. Not only were 

blic works, including many new or larger har- 

rs and docks, required at home; not only were 
new countries of vast extent and enormous re- 
sources being gradually laid open to the operations 
of the engineer, but a greater diversity of employ- 
ment was offered to him. It was impossible to say 
to what uses the comparatively new power of elec- 
tricity might be put, but it must play an import- 
ant part in the social industrial economy of the 
age. 


ad | 20d improved. 


a 
THE HISTORY AND STATISTICS OF AMERI- 
CAN WATER-WORKS. 


BY J. JAMES R. CROES, M, AM. SOC. C. E. 


(Continued from page 52.) 
COCCLXXXIL.—BROCKTON, 


Brockton, Massachusetts, in lat. 42° 5' N., long. 
71° W., is on the Salisbury brook, on undulating 
d 


und. 

Settled in 1700, it was made a town under the 
name of North Bridgewater in 1821. The name 
was changed to B mn in 1874, and it was incor- 
porated a city in 1881. > 

Water-works were built by the town in 1870, for 
fire protection, pumping water from the river by a 
No. t Knowles pump, into a small reservoir, and 
distributed through about half a mile of 6-in. 
and 4-in. pipe, with 7 hydrants. 

In 1877 the pipe system was extended by the 
laying of 2} miles of iron pipe of from 16 to 6-in. 

i ter. 


eter. 

In 1880-81 the town built works for a supply of 
water for all purposes after plans of ehas 
Ball, C. E., taking the supply from a storage res- 
servoir constructed by impounding brook 
about 8 miles from the city by an earthen dam 25 


| feet high and 1,500 ft. long, with a heart wall of 


rubble stone laid in cement, and with the upper 
portion of the water face paved with stone. A 

rtien of the bottom of the reservoir was p red 
for a filtering area by laying 4in. drain 30- 
ins. below the surface and 8 ft. apart. The 
area so is 55,000 square feet, andit is 750 
ft. from the dam toa chamber in which a con- 
duit 3} feet wide and four feet high, the side walls 
and arch built of rubble stone concrete, is to 
convey the water. This filter has not been used 
as yet. The reservoir is from 18 to 122 ft. above 
the city, to which the water is conveyed in a ce- 
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ment-lined wrought-iron pipe of 24 in. and 20 in. 
diameter 


Distribution in the city is by 9 miles of pipe, of 
from 16 to 4 in. diameter; 64 miles is of cement- 
lined wrought-iron. In December 1881 there 
were 127 fire hydrants, 128 gates, 385 taps and 46 
meters. The city contributes $25 per year for 
each fire hydrant. Service pipes are of wrought- 


The on in 1880 was 13,608. The daily 
consumption is not known. 

The works have cost $203,915.47 and the bonded 
debt is $200,000 at 4 and 5 per cent. interest. 

The mses in 1881 were $1,902.24 and the 
receipts $3,618.51. 

The works are 
W. W. Cross is c 
CCCCLXXXIII.—WARREN, PA. 

Warren, Pennsylvania, in lat. 41° 50’ N., long. 
79° 14’ W., ison Allegheny River, at the mouth 
of Conewaygo Creek, on hilly ground. The river 
is 1,200 ft. above sea level and rises about 12 ft. 
in freshets. 

; a in 1795, it was incorporated as a borough 


managed by three commissioners. 
hairman. 


in : 
Water-works were built in 1882 by a private com 
ny, taking the supply from the Alleghany 
iver and pumping it by two duplex Knowles 
oe with 16-in. steam and 10-in. water cylin- 
ers of 14 to 20 in. stroke (adjustable) through a 
10-in. pipe into a reservoir builtin excavation and 

ent on a hill half a mile from and 305 

- above the river. It is 100 by 200 ft. at water 
— and 15 ft. deep, containing 1,900,000 gal- 

ons. 

Distribution is by 12 miles of cast-iron ee ot 
from 14 to 4 in. diameter, with 49 fire hydrants, 
25 gates and 175 taps and 1 meter. The borough 
pays $1,000 year for public water. 

The population in 1880 was 2,810. The works 
have just _ into operation. They have cost 

,000. e capital stock of the company is 
000. E. M ith is the president and O. C. 
Allen the secretary and treasurer. 


CCCCLXXXIV—CLINTON, MASS. 


Clinton, Massachusetts, in lat. 43° 15’ N., long., 

71° 30’ W., is in a hilly region on a branch of the 
a River. It was incorporated as a village in 
1850. 
Water-works were built by the town in 1882. 
after plans of M. M. Tidd, C. E., taking the supply 
from two storage reservoirs receiving the drainage 
of about 200 acres, formed by earth dams with 
paved slopes. The water from these reservoirs 
passes through a valley receiving the drainage of 
about 500 acres, to another impounding reservoir, 
whence it is conveyed 6 miles through a 16-in. cast- 
iron pipe to the distributing reservoir on Burdett 
Hill in the town, 200 ft. above the river and 28 ft. 
below the storage reservoir. It is rectangular, 
with earth banks with masonry heart walls and 
concrete bottom. It holds 250,000 gallons, is 168 
ft. square and 15 ft. deep. 

Distribution is by 11 miles of cast-iron pipe of 
from 16 to 6in. diameter with 70 fire hydrants, 
and 64 gates. The works have just gone into op- 
eration. Service pipes are of cement-lined wrought- 


iron. 

The population in 1880 was 8,030. 

The works have cost $225,000. which is the 
amount of the bonded debt at 4 per cent. interest. 

The works are managed by three commissioners, 
J. W. Corcoran is the sec ; 


CCCCLXXXV.—ST. THOMAS. 

St. Thomas, Ontario, in lat. 42° 30’ N., long. 83- 
30’W., on Kettle Creek, is ina very uneven country, 
seven miles from Lake Erie. It was incorporated 
a city in 1881. 

Water-works were built by the city in 1874, tak- 
ing the supply from an impounding reservoir 
formed by a dam across Kettle brook, and pump- 
ing directly into the mains by two horizontal steam 


Dist ribution is by 44 miles of cast-iron pipe, with 
40 fire hydrants, 15 gates and 76 taps. 

The po ion is 8,367 and the daily consump- 
tion in 1882 was 80,000 gallons. The pumps are 
90 ft. below the city level, and the pressure is 
110 per inch. 

works $45,000. The debt is not given. 
The expenses of maintenance in 1882 were $1,300, 


e 
and the receipts $800. 

James A. Bell is the City Engineer. 
CCCCXXLXVI.—HAVERHILL. 


Ha ill, Massachusetts, in lat. 42: 46’ 43” N.., 
— Tie 4’ 54” W., on the Merrimac River at the 
of tide c 
places to 350 ft. above tide 


water, is on = | ground, rising in 
The site was purchased from the Indians in No- 
vember 1642 and it was incorporated as a town in 
1645 and a city in 1870. Water- were built 
in 1801 by a private com f the supply 
from near the city w are fed by springs, 
bu: the by bored wooden logs. 

“i the f Sean = co 

town for se years, 
or Saltonstall, of 41 acres area and 
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118 ft. above the river was taken, and in 1870 | 
Kenoza Lake of 260 acres at 100 ft. elevation, the 
water from which was pumped into ean Pond. | 


In 1878 two Worthington duplex pumps of 2,000,- 
000 gallons daily capacity each, were placed 


diameter and 50 


the higher parts of the city. The lower levels are 
supplied by gravity from Lake Saltonstall and to 
intermediate levels from Round Pond. There is 
also a small stone reservoir at 170 feet elevation 
which supplies the western part of the city. 

Distribution is by 25 miles of pipe, a quarter of | 
which is cement-lined wrought iron of 10 to 4 in. 
diameter, and the rest cast iron of 12 to 4 in. dia- 
meter. 

There are 75 fire hydrants. The number of taps 
is not given. Ten metersare in use. The city does 
not pay for public water. Service pipes of lead 
and of tarred iron are used. The population in 
1880 was 18,472. The daily consumption is 1,250,- 
000 gallons. The works have cost .000, and the 
boo debt is $65,000. No further financial sta- 
tistics are given. 

Levi C. Wadleigh is President of the Haverhill 
Aqueduct Company and C. W. Morse the Super- 
intendent. 

(TO BE CONTINUED.) 


CORRESPONDENCE. 
THE PROFITABLE USE OF EXHAUST 
STEAM. 


New York, Feb, 
EDITOR ENGINEERING NEWS: 

The truth expressed in your article of Jan. 29 on 
‘*The Profitable Use of Exhaust Steam,” that 
back pressure in engines costs money,is recognized 
by the New York Steam Company in making its 
estimates of the costof steam for power. Should 
a party make an application for steam to be used 
for power, and cards be taken which show that 
the engine is working against a back-pressure, the 
amount of steam required to overcome it is then 
determined, and the price given for such extra 
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ly. 

A hast time since a certain party made applica- 
tion, who was using steam under this disadvan- 
tage, and its removal made a difference to him of 
ten per cent. of the price which he would have 
been charged if the back-pressure had been 
allowed to remain. He had been using the exhaust 
for heating the feed-water for his boiler, and 
calculation shows that it was actually costing him 
considerably more for coal than if the back-pres- 
sure had been removed and the water heated by 
other means, 

In a more recent case we had to determine the 
price for which we could furnish steam to another 
party where the removal of the back-pressure 
would make a difference in his estimate of twenty 
per cent. He was using the exhaust for heating 
his premises as well as the feed-water for the 
boiler, but there is little doubt that both could 
have been done more satisfactorily and with a less 
consumption of coal if the back-pressure had been 
removed and live steam used instead of exhaust. 

A case can be mentioned, though, where the 
party was using the exhaust steam for heating the 
feed-water for his boilers in such a manner that he 
effected a saving of coal amounting to about 
thirty-two tons in a year. 

It can be said that the saving in coal by using 
the exhaust steam for heating the feed-water is 
seldom over ten per cent., and is usually much 
less, owing to the unnecessary back-pressure 
usually allowed to exist. 


Respectfully, 


SRC ec EE RE RE RE A 
ARTESIAN WELL FINISHED.—The Texas & Pacific 
Railway Company have just finished the artesian 
well they have been yom at Toyah for the past 
month, and it is a success in at way. 
The well is 800 feet deep, flows 7,000 
day, raising the water forty feet above t 


Kansas SovuTHEerRN & Texas R. R.—This road 
has been chartered in a — $2,250,000. 
Its in are S. R. Peters, Newton; 8. B. 
Shoemaker, Philadelphia ; "8. G. Clark, Chicago F. 

Giles, en! J. H. Ric hards, Iola ; 
Fue Aneel a Clan ., = Bs ake, R. F. Rath. 


E. A. RUDIGER. 


e surface, 


H. Page, ne ge a gg 
Sering; D eller, MePherson K. Miller 
County. The | line to be 
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THE IRON AND METAL MARKET. 





STRUCTURAL IRow.—Prices same as last quoted. 

at | 2.5@2.6c. for 
Kenoza Lake Pe ing into a stand-pipe 30 ft. in Tank and Boat Plate, 3.5c. for Shell, 4.25@4.5c. for 
igh at 256 ft. above the | Flange, and 5.5c. for Fire Box. 
river, and several fies of pipe were laid to supply | 


PLATE aND TaNnK IRon.—Prices are: 


STEEL Raiis.—They can be had at $39 at the mill. 

RalLwaY FasTEninGs.—Spikes are steady at $2.75@ 
$2.85, with a fair demand; Fish Plates, 2.4c., 
quiet. 
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TRACK LAID IN 1882. 


Southern States. 


VIRGINIA, 
Bright Hope—Chester to Bermuda... 10.5 
Winterpock to Eppes’ Falls......... 3.5 


Chesapeake & Ohio—Newport News s. e. 
Pros peer eee 
Danville & New River (N. G.)—Cascade 
II Gd ewe catcnsd aa <edgn bs 
Norfolk & Western—New River Div.— 
New River n. w. to Long Falls, W.Va., 
58, of which in Virginia ............... 
Richmond & Mecklenburg—(Br. Richmond 
& Danville)—Keysville to Chase City.. 
Richmond & Allegheny—Henrico Br.— 
Lorraine to Hungary............ 11.00 
In Richmond—extension todock. 1.75 
Shenandoah Iron Works — Shenandoah 
Iron Works to Fox Mt................. 
Shenandoah Valley—From 7 m. “south of 
Waynesboro to 8 m. north of Roanoke, 
ESE rer eck ee eee ere 
Victoria Furnace (N. G.)—Victoria fur- 
nace (136. miles from 1 Goshen) s. e. to 
Abrams’ iron mine. a" 


SRO ee eee ee eee eee ee 


WEST VIRGINIS, 


Kanawha & Coal River—Reported laid... 
Norfolk & Western—New River Div.— 

Virginia line to Long Falls............. 
Ohio Central—Point Plecnaant to Charles- 


Paint Creek (N. G.)—From Ches. "& ‘Ohio 
R. R. 21 m. east of Charleston, up Paint 
RS al cay Ladce Ghd tents 

wressesis & Buckhannon (N. G. }— Weston 

West Virginia Central & Pittsburgh—Elk 
Grove (15 miles from Piedmont) to Abra- 
SIN asic cise si cack sage 

Winnifred (or Field Creek)—From Ches. & 
Ohio R. R, 138 m_ east of Charleston, up 
Field Creek 


GEORGIA. 


East Tennessee, Virginia & Georgia— 
Georgia Div.—Rome s. to Macon 161, 
less 17 m. Geo. Pac. track used......... 

Gainesville & Dahlonega—Gainesville n. 

Gainesville, Jefferson & Southern— 
Gainesville s. to Horschton............. 

Georgia Pacific—Chattahoochee (8 m. w. 
of Atlanta) west to Tallapocsa. . 4 

Marietta & North Georgia (N. G. )—Etow- 
ka River to Talking Rock............... 

a - -Eastern—Clarksville to Tallulah 

Nl a ee age ee ee ad 

Savannah, Florida & Western, ene 

chee extension—Climax, south .... 


NORTH CAROLINA. 


Alma & Little Rock—Alma s. w. to Al- 
IS cia conneesis ches tiendenceen 
Cone as Lenoir (N. G.)—Lincolnton n. 
Danville, Mocksville & | ‘South-Western 
(N. G. }—Cascade Junction to Leeksville. 
East Tennessee & Western North Caro- 
= ov G.}—Tennessee liné s. to Cran- 
Midland North Garolina—Goldsboro u.. w. 
SEK kos 6:55 caneseh a ness <s 


ons per | North Carolina Midland—Virginia line s. 


to i et st a ee are 
Seaboard & Raleigh— Williamston w. to 
Tarboro 
Western North Carolina—Warm Springs 
to FR POOR. oo ook - candies cheba 7.00 
Ducktown Br.—Asheville to Way- 


Qe 5 ci cates Cin 4 whey ikeene’s 29. 
Wilmington & va Scotland Neck 
Br.—Conoconara anon to Scotland 
OI 5 ois a nc Ket need tab etrn an donde es 
Rs hac cok iacvednces sotesdsacens 








SOUTH CAROLINA. 
Augusta & Knoxville—Dorn’s mine to 
Greenwood. . 30.00 
Barnwell—Blackville s. to Barnwell. 9.00 
Central of South Carolina—Extended to 
WINGS oc SECM res VEXo. db vee cbces ce i 8.00 
oes ot od ud tba bdudeesek cennteecs 57.00 
4 FLORIDA. 
an¢ Florida Transit & Peninsular (Florida 
Tropical)—Ocala s. to Wildwood. ....... 26.00 
Florida Southern (N. G.)—Perry south to 
iO "Se ee ere ee 82.00 
Jacksonville, St. ‘Augustine & Halifax (N. 
G.)—From "me Jacksonville s. e. 6.00 
,Live Oak & Rowland’s Bluff (Br. Sav. 
7 Florida & Wn.)—Live Oak s. to New 
Miles. eid elk a eck bai ian og Ka 23.60 
Pensacola & Atlantic.—Of the total dis- 
tance between Pensacola and Chattahoo- 
14.00 chee (160 miles) laid from three points.. 130.00 
Sanford & Indian River (N. G. rena Br. 
7.87, —Sanford to Lake Jesup.. ; 6.00 
South Florida—Orlando to Kissimee. Paes 18.00 
21.00 | St. Johns & Halifax—Rollston east....... 9.00 
Savannah, Florida & Western—(Chattahoo- 
- chee & East Pass Ry.)}—Florida line s 2.88 
oo cha settee naernicenans 253.48 
17.00 ALABAMA. 
Cincinnati, Selma & Mobile—Greensboro 
n. e, to Cincinnati Junct. near Akron. 17.50 
12.75 | Georgia Pacific— Anniston east........... 10.00 
Montgomery Southern ma G. — 
6.00, ery 8- to Bethesda. - 20.00 
yee ee ees oe 47.50 
81.00 MISSISSIPPI. 
Natchez, Jackson & Columbus (3 ft. 6 in. 
gauge)—My les n. e. to Jackson........ 36.25 


10.00 | New Orleans & North Eastern (Br. Cin. N. 
O. & Tex. Pac. R. R.)— Meridian s...... 40.00 
207.62 | West & East—Durant w. to Lexington. . 11 





3.00 | TENNESSEE. 


20.00 | Chesapeake, Ohio & Southwestern—New- 
bern s. to Hatchie 89, Covington n. to 











57.00 |. Hatohie, 7... ©... 2... eees cece seeoeee 46.00 
| East Tennessee, Virginia & Georgia— 
North Carolina Div. to Paint Rock 7.00 
5.00; Ohio Div. — Carryville n. w. to 
; CUES Goda ss asd Sy cess 12.00 
2,00 Br. Ooltewah to Red Clay........ 11.50 
Si -—- 80.50 
East Tennessee & Western North Carolina 
(N. G.)}—Hampton to N. Car. line....... 16,00 
Nashville, Chattanooga & St. Louis—Duck 
River Br. (N. G. }-Petersburg to Fay- 
6.00, ettsville.. ee 
ts Crs ) Br. Graham toCenterville 9.00 
102.00| Jasper Br.—Victoria to Inman.... 5.50 
ne -—— 27.50 
' Tennessee & ee, Valley (N. G.)}— 
Reese’s Cut to Jewett....... ......... 10.00 
144.00 | Total. . gu tiemee on 130.00 
4, 00 | KENTUCKY. 
| Louisville & Nashville—Knoxville Br.— 
24.00 | ee s. to within 54 m. of Tenn. 
7 MOG il Ws he vawa vhandadaws waeba® 55.00 
75.50, Br. Madisonville w.to Providence, 16.00 
71.00 
36.00 | Owensboro & Nashville—Central — to 
15Gb i. nos sated dese ess ine.e 8.00 
12.090 | Ss cctiibaciona 
ORNS cl cetuide ovcieekate Vea cvsaces 79.00 
pl 1.08 LOUISIANA. 
296.58 | Mansfield Branch--From New Orleans Pa- 
cific R. R. to Manstield................ 2.00 
Morgan’s Louisiana & Texas—Br. Cadiz 
| p. 6. to Se. Martineville................ 6.75 
12.00 Natchez, Red River & Texas (N. G. }—-Ex- 
P tended to a point 11 m. west of Vidalia. 2.00 
8.25 | | New Orleans Pacific—Completed between 
et Jn. and Donaldsville by at 
$ §.§ BRR weccccereceseserseee evessse & 5 
a Br. " Srovapert Jn. to Shreveport. 2.00 oid 
| New Orleans & Mississippi Valley—New : 
ad, Te ea ere er Tere 10.00 
POS eater 3. 2 Ga Seek oN teers ae 79.75 
22.00 Railway Age. 





38.00 KNowLes Steam Pump WorkKs.—This company 
is now putting in four of its a ey compound 
condensing duplex pumping engines for the new 
auxiliary supply of Brooklyn, * Y., havin a 
te maximum capacity of 16, 000, 000 
r diem, with boilers, etc. "sea two of the reer 
r Fremont, O.. ca Tee 5.000,000 gallons; also, 
two for ity of 6,000, ,000 gallons; 
10.00 also two for al Bluffs, Ia., capacity of of 8,000,- 
000 : leo for Staten Island, N -, of 2,000,- 
154.25 000 gallons ‘capacity. 


36.00 
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RAILWAY DEVELOPMENT IN THE NORTH- 
WEST. 


The length of the entire chartered lines of the 
Northern Pacific Railway is now about 2,466 miles, 
and officers of the road state that the system 
will ultimately include over 5,000 miles of railway. 
Of the 2,466 miles of main line and branchés, 2,166 
miles have been completed, leaving a gap of but 
800 miles to be constructed to make the track con- 
tinuous across the continent. The length of the 
line from St. Paul to Portland is 1,950 miles of 
which 1,650 ia finished. The officers of the com- 
pany in New York stated a day or twosince that 
there are now at work on this gap of 300 miles 
about 11,000 or 12,000 men, of whom two-thirds 
areChinese. The gapis froma few miles east of 
Bozeman, Montana, to a few miles west of Mis- 
soula, in the same territory, about midway between 
which is situated Helena, the terr.tomal capital. 
From Livingston, at the head of the Yellowstone 
Valley,a branch will be built this summer 57 miles 
south to the National Park. None of the men em- 


ployed in track-laying (for the Montana gap is all | 
The forty- 


graded) are at work on the west coast. 
mile unfinished portion of the route there, south 
of Portland, will be completed at once upon the 
finishing of that under way in Montana. Contrary 
to recently published statements in this city, the 
road is expected by its officers to be completed, so 
far as track-laying is concerned, by July 4 next, 
and trains are to be run on a regular time-card. 
The road is to be open to the public in September 
instead of October next, as recently reported. The 
company has about 5,000 freight cars, 60 passenger 
coaches, 20 baggage aud express cars, 14 sleepers 
and 250 locomotives. About 1,000 miles of road 
west of St. Paul and nearly 600 miles east of Port- 
land are being operated. There are now being 
built for this road by the Pullman Palace-Car 
Works, at Pullman, I.1., 50 first-class coaches, 37 
second-class cars, 10 dining-cars, and 12 sleeping- 
cars. There are also being built 120 new locomo- 
tives in Philadelphia and Portland, Me. 

The town of Tacoma, Washington Territory, 
north of Portland, and one of the western termini, 
promises to become an important point. Railway 
shops have been built there, a wheat elevator and 
capacious coal-bunkers are being constructed, and, 
as a Puget Sound shipping and supply station, it is 
believed to be of great promise. One day in De- 
cember last there were twelve large ships and five 
steamers at the wharves at Tacoma, where the 
harbor is excellent. The population of the place is 
now between 2,000 and 3,000, but it is growing, 
and no doubt is felt of its progressing much more 
rapidly after the completion of the road. The 
ships and steamers of the Oregon Railway & Navi- 
gation wener will run from San Francieco to 
Tacoma, as well as Portland, and from both points 
later to Alaska, with which region commercial in- 
tercourse will be opened by the company named. 
The third corporation interested in this great 
northern transcontinental enterprise is the Oregon 
& Transcontinental Company, which is now build- 
ing the branch lines of ra:lway tributary to the 
Northern Pacific system. In addition to the lines 
authorized by the government charter, the 
Northern Pacific has acquired an undivided half 
interest in the road between Thomson Junction, 
Minn., and Duluth; a controlling interest in the 
road between Brainerd, Minn., and Sauk Rapids; 
a leased line between Sauk Rapids and St. Paul, 
in all 160 miles, and, with the main line finished, 
2,301 miles of railroad in operation. It also oper- 
ates the Northern Pacific, Fergus & Black Hills 
Railroad, of which 115 miles have been completed; 
the Fargo & Southwestern Railroad, 44 miles com- 
pleted; the Little Falls & Dakota Rail- 
road, 88 miles completed, and the James- 
town & Northern Railroad, 38 miles com- 
pleted. These branches will be all extended next 
year by the Oregon & Transcontinental Company. 

The Oregon & Transcontinental, a corporation 
auxiliary to and the largest stockholder in the 
Northern Pacific, extends to the latter the support 
of its capital of $30,000,000. This has enabled the 
company to push construction throughout the past 

ear. A prospective element of profit to the 
Northern Pacific as a finished line lies in the con- 
trol, through the Oregon & Transcontinental Com- 
pany, of the vast traftic of the comprehensive sys- 
tem of branch lines of railroad, and through the 
Oregon Railroad & Navigation Company of ocean 
and river lines already developed in Oregon and 
Washington Territory by the latter. The latter 
tributary system covers over 1,200 miles of rail- 
road, the navigation of three large rivers and the 
coast trade along the Pacific from Mexico to 
Alaska, The Oregon & Transcontinental Com 
has agreed to construct branches tributary to the 
main line in Minnesota, Dakota, Montana, Oregon, 
Idaho and Washington. The approximate gross 
earnings of the Northern Pacific Company, as 
published by the treasurer of the road Jan. 18, 
1883, have been as follows : 

1881-82. 1882-83. Increase. 
Jan, 8 to Jan.14.... $55,406.00 Basskee 39,655.00 
July 1 to Jan. 14.... 2,881,801.60 4, 776.89 1, 975.29 


The officers of the road state explicitly that they 
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expect to be able to make contracts by next Au- | 
gust and September for the direct rail transporta- | 
tion of emigrants to points in Idaho, Washington 
Territory, Oregon and north California. 
During 1833 the Canadian Pacific Railway Com- 
y intend advancing their line from Indian 
‘oint Farm, about 940 miles west of Winnipeg, | 
miles further on toward the Rocky Mountains. | 
The Selkirk branch, 23 miles, will be completed, | 
and connection will be made from Emerson tothe | 
southwestern branch, a distance of 22 miles, On| 
the eastern division the road will be one | 
130 miles west of Callender, and it is likely the 


Nipissing and Algoma branch, from Wahniptic | 


River to Algoma, about 110 miles, will be finished. 
The line eastward to Thunder Bay will probably 
be completed to a point about 40 miles east of the 
Nepigon river. Work will also be begun at all 
available points along the north shore of Lake Su- 
perior, and will be pushed on vigorously.—Brad- 
street’s Journal. 


ae 4 09 
LIVERPOOL ENGINEERING SOCIETY. 


The first meeting of the session was held on | 
Wednesday, the 17th ult., at the Royal Institu- 
tion, Colquitt Street. Mr. H. Bramall, M. I. C. E., 


President, in the chair, when a paper entitled 
‘‘Engineering Notes from the United States and 
Canada” was read by Mr. John J. Potts, Assoc. M 
Inst. C. E. Toe author having recently made a 
tour of between six or seven thousand miles on 
the American continent, during which he visited 
the principal cities lying between the eastern sea- 
board and the Missouri River and between Mani- 
toba on the north and Tennessee on the south, de- 
scribes the various sights and works of engineering 
interest on the route, which include railways, 
bridges and bridge,works, iron-works, water-works, 
elevators or grain warehouses, steamboats, etc., 
and concludes that a visit to the United States, 
where there is much to be learned, while tendi 
to soften insular prejudices strengthens the ban 
of friendship between the two countries, and a 
holiday cannot be better spent than in that coun- 
try where new health is to be gained from entire 
change of scenery and living. 


ENGINEERS’ CLUB OF PHILADELPHIA. 
Rooms, No. 1523 CHEstNuT St., PHILADELPHIA, Pa. 


Record of Regular Meeting, Jan. 20, 1883.— 
President Henry G. Morris in the chair. 
members and eight visitors present. Mr. Wm. E. 
Lockwood, introduced by the Secretary, presented 
a full description of the Shaw Locomotive, pro- 
fusely illustrated by magic lantern, working model, 
etc., etc. 

The Shaw locomotive may be classed as a 37-ton 
soft-coal passenger engine, with two cylinders on 
each side, each 101524 in.: the two working 
in combination being equivalent to one cylinder 
14.8524 in.; two cross-heads, two piston-rods, 
two connecting and parallel rods on each side. 

Her drivers are 5 ft. 9 in.; weight of engine, 
67,000 pounds; coal and water, when in use, 73,000 
— Total, 74,300 pounds. Weight of tender, 

,000 pounds; water, 15,000 pounds; coal, 6,500 
pounds. Total, 47,500 pounds. Total combined, 
ready for use, 121,800 pounds, or 60.45 tons. 

The improvements in engines claimed in the 
Shaw locomotive are: 

First—No counter-balanced drivers—ergo, no 
hammer-blows and no nosing around. 

Second— A single movement of valve with du- 
plex action. 

Third—Steam is the motor of balance as applied 
to the ns parts. 

Mr. Wilfred Lewis exhibited a machine for the 
graphical determination of center of gravity and 
moment of inertia of plane areas. The re to be 
calculated is drawn to a suitable scale and placed 
in the machine, where the outline is followed by a 
tracing point in order to produce, upon another 
piece of paper, a figure whose area shall be pro- 
——- to the statical moment of the given 

gure about an assumed axis. If now the second 
figure be followed by the tracing point and a third 
figure be drawn, its area will be portional to 
the moment of inertia; and from the areas thus 
drawn can be found, by simple arithmetical pro- 
cesses, the center of gravity and moment of 
inertia. 

| The machine is intended for opetiontrs to such 
| figures as cannot readily be solved by the usual 
| methods, such as deck beams, steel rails and cast- 
ings, with round corners, large fillets and curved 
sides, which can only be approximately solved by 


Sixteen 


y long and tedious integrations. A planimeter is 


to measure the areas, and it is thought that 
by this graphical method more accurate results 
can be obtained, with less work and without so 
much probability of error in the operations. The 
machine can also be made use of to determine the 
contents of any solid of revolution or its-radius of 
gyration. 
Mr. Wilfred Lewis announced that Prof. Chan- 
ning Whitaker and a party of students of the; 
Massachusetts Institute of Technology were about 
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to visit Philadelphia. It was suggested that the 
use of our rooms be extended to them and an 
attendant employed during their visit, which sug- 
gestions met with the unanin,ous approval of the 


meeting. Respectfully, 
EoywanpMvarat, Sesutaty und Tessaares. 
9 +0 o 00 


CONCRETE TANK-SEWERS, BOSTON  IM- 
PROVED SEWERAGE. 


On May 8, 1880, we published a most excellent 
descriptive account of the main drainage works 
t Boston, written by Eliot C. Clarke, C. E 
Principal Assistant Engineer, and at that time 
presented a general plan of the entire scheme 
cross-sections of the intercepting sewers and a 
view of the pumping engines. Last year we gave 
adescription of the Dorchester Bay Tunnel, an 
important link in the system; and in the current 
number we illustrate the tank sewers just being 
completed. 

The tank-sewer is about 1,200 ft. long, starting 
200 ft. east of the pumping station, and extends to 
the west shaft of the Dorchester Bay tunnel. It 
is supported upon a pier made of dredged gravel 
protected on the seaward face by a heavy rip-rap 
embankment, and on the harbor face by slope- 
paving. At the extreme end of the pier, and in- 
closing the west shaft of the tunnel, is a sub- 
stantial sea-wall resting on a timber platform sup- 
ported on piles. This wall is 17 ft. high, 4 ft. 
wide at top, and with a base of 11 ft. It is built 
with a granite ashlar face, in about 2 ft. courses, 
and backed by gravel concrete. Before driv- 
ing the piles the site of wall was 
dredged to a depth of 12 ft. below 
city-datum, and the space between the piles after- 
ward filled with ballast; the front of the wall 
was protected by a rip-rap embankment extend- 
ing to low-tide mark, and the wall backed by bal- 
last with a slope of one to one before the gravel 
filling was put in. The supporting piles were 
spaced 8 ft. center to center, and two rows of in- 
clined piles used in addition, with a slope of 1 ft. 
horizontal in 2 ft. vertical. Passing through this 
wall is a sewer 614 ft. in internal diameter, com- 
municating with the tank-sewers and so arranged 
that the contents of the latter can be discharged 
directly into Dorchester Bay at this point, instead 
of passing into the tunnel. This provision is made 
in case it should be found necessary at any future 
time to empty and examine or clean the tunnel 
portion of the system. 

The tank-sewer is double, each division 16 ft. 
high and 8 ft. wide. It is constructed entirely of 
gravel concrete, of the proportions in the different 
parts shown on the plan. The bottom is paved 
with brick, and at short intervals is crossed by 
low brick dams, which are intended to hold any 
road grit or other matter that might pass through 
the pumps. The currents through these sewers 
being comparatively sluggish, it is expected that 
all such matter will be intercepted here, and thus 
prevented from passing into the tunnel, The pipe- 
chamber, shown in plan and cross-section, con- 
nects the twin sewers at the west end, and is pro- 
vided with gates, by means of which either com- 
partment can be shut off and cleaned. The sew- 
age passes from the pumps to the pipe chamber 
through eight cast-iron pipes, each four feet in 
diameter inside and provided with flzp-valves. 

At the tunnel end of the tank sewer, a pen-stock 
will be so arranged that either or both of the 
divisionscan be filled and the accumulated sewage 
used in flushing the tunnel ; special pipes are also 
provided for conveying the salt water of the Bay 
directly to the pump-well, so that the latter can be 
applied for flushing purposes, instead of the sewage, 
when deemed expedient. 

The use of concrete in sewer-building as here ap- 
plied is most interesting ; and, as the most import- 
ant work of this nature in the United States, its 
construction and final behavior cannot fail to 
furnish interesting duta to the engineering ro- 
fession. This sewer was built by the ‘#day’s work,” 
under a system of rigid inspection, each barrel of 
cement used being carefully tested. When com- 
pleted an embankment of the section shown will 


protect it from the rigorsof a New winter 
and the influence of varying 
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EDITORIAL ANNOUNCEMENTS. 
Terms of Subscription.—To the United States anu 
Canada, $4 per annum, including postage; all parts of 
Europe and Mexico, $5, payable in advance, Remittances 
atthe risk of the subscriber, unless made by registered 


letter or by draft, check or P. O. order, payable to Gro. H. 
Frost. 


Ferms of Advertising.—One inch, 12 lines, one inse 
tion, $2; one month, $6.50; three months, $17; six months 
$30; one = , $50. Special rate for large space and lon; 
time will be given on application. Advertisements inse 
for less than three months, payable in advance; for longer 
time, payable quarterly. 


Articles for Publication in the current number 
should be received at the office of publication not later 
than Thursday morning, and advertisements not later than 
Vriday noon. 


Correspondence upon subjects which naturally belong 
to the province of this journal is solicited. 
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NOTICES OF MEETINGS. 


American INSTITUTE OF MiIntInG ENGINEERS.— Annual meet- 
ing to be held in Boston, Mass., Feb. 20. 

Local Committee of Arra 
President; Professor R. 


Professor C. R. Cross, Mr. 
Crecker, Mr. Howard A. Carson, Mr. W. O. Crosby, Professor | 
Josiah P. Cooke, Mr. Thom»s Doane, The Deane Pump Com- | 
vany, Professor W. M. Davis, Mr. W. E. ©. Eustis, Mr, E. 8. | 
Raton, Mr. H. L. Eaton. Professor Henry L. Eustis, President | 
Charles W. Eliot, Messrs. Fiske and Coleman, Mr. James B. | 
Francis, Mr. Wm. Foster, Mr. 8. M. Felton, Jr., Mr. Charles | 
Fairchild, Mr. Walter Faxon, Mr. George Cogio, Professor | 
Wolcott Gibbs, Mr. Hamilton A. Hill, Mr. F. L. Higginson, | 
Mr. Albert F. Hall, The Hinckley Locomotive Works, Mr. | 
Henry L. Higginson, Professor A. Hyatt, Professor H. B. 
Hill, Professor C. Loring Jackson, Mr. C. W. Kettell, Mr. 
Henry P. Kidder, Protessor G. Lanza, Mr. E. D. Leavitt, Jr., | 
Professor Joseph Lovering. Mr. Henry Manly, Mr. Thomas 
Mions, Mr. Phil. W. Moen, The National Tuve Works, Pro- 
fessor W. H. Niles, Professor J. M. Ordway, Mr. Edward 8. 
Philbrick, Mr. Charles P. Parsous, Mr. M. D. Ross, Professor 
8S. P. Sharples, Mr. Wm. E. Sparks, Professor N. 8. Shaler, 
Mr. James P. ‘'olmar, Professor Jobn Trowbridge, Mr. Hen 

M, Wightman, Professor Joseph D. Witney, Professor M. E. 
Wadsworth. 


PROGRAMME. 


Tuesday, Feb. 20.—Opening session at 8 o'clock p. m., at 
the Brunswick Hotel. Address of welcome by Mr. Edward 
Atkinson and by Mr. Thomas Doane on behalf of the Boston 
Society of Civil Engineers. Reading and discussion of 


rs. 

PWrednesday, Feb. 21.—Session at 9 a.m., at the Massa- 
chusetts Institute of eee. Excursions from 12 tod 
o'clock, visiting the Leavitt mping Engine, the Carson 
Sewer Excavatiog Apparatus and the Norway Iron W orks. 
Evening session at 8 o'clock, at the Institute of Technology. 

Thursday, Feb, 22.—Excursions by omnibus at 8:30 and 
9:30 a. m , to the Watertown Arsenal, to inspect the United 
States Testing Machine. At 11:30 to Harvard University. 
Lunch will be served at 2 p.m.,in Alumni Hall. Session at 
3p. m. in Room No, 11, Seaver Hall. Return to Boston at 
5 o'clock. Subscription dinner at 8 o'clock at the Bruns- 
wick Hotel. ; 

Friday, Feb, 23.—Final session at 9 a. m., at the Institute 
of Technology. 

Mr. James B. Francis will make arrangements to conduct 
an excursion to Lowell, to visit the extensive water-works 
and one of the cotton mills. 

Members are invited to stop over at Worcester, on their 
way home, to visit the Worcester Free Institute, and-also 
some of the manufactories of the «4 

The Hotel Brunswick, opr osite the Institute of Technology, 
will be the headquarters of the Institute during the meeting. 
The usual! charge of $5 a day will be reduced to $4 a day, 
forty or more members stop there. The Hotel Vendome, 
also near the Institute of Technology, charges $5 a day. 

Negotiations for reduced rail rates to Boston are not 
yet completed. Members will please give prompt nctice to 
the Secretary of the Institute of their intention to be present 
at the meeting and also if ladies will accompany them), and 


they will then be promptly informed of any railroad arrange- | 


ments which may have been made. 
The following pavers have been announced: 
Gas Producer nxplosions. By P. Barnes, Elgin, Ill. 
Microscopic Acalysis of the Structure of 
By J. C, Bayles, N-w York City. ; 
Metallurgy of Nickel in the United States. 
New Haven, Conn. 
The Mining Regionsabout Prescott, Arizona. By John F. 
Blandy, Prescott. 
vee a of Flue-Dust at Ems. By T. Egleston, New 
ork City. 
The Eozoic and Lower Paleozoic in South Wales, and 


N Ews | their Comparison with their Appalachian Analogues. By 


Electric Currents 67 | 


ements: Gen. F. A Walker, | 

H. Richards, Secretary; Prof. A. | 

Agassiz, Mr. Edward At‘iason, Mr. G. H. Billings, Mr. J. | 

Cateb Bartlett, Mr. Albert S. mtg Messrs. Bacoa & Co., | 
u 


ron and Steel, | CTY; 
By W.P. Blake, | various electric lights in the technical journals of 
al "| the period 1876-1880, giving the name of the jour- 


ENGINEERING NEWS AND 


Dr. Persifor Frazer, Philadelphia. 
| Note on the Geology of . with especial reference to 
| the Rocks from which the lisks have been taken. By 
Dr. Persifor Frazer. 
Notes on a Protected Iron Hot-blast Stove. By Frank 
Firmstone, Easton, Pa. 
The Shop Treatment of Structural Steels. By A. F, Hill, 
New York City. 
A Suggestive Cure for Blast-furnace Chills. By M. Howe, 


n. 
Coal and Iron of Alabama. By T. Sterry Hunt, Montreal. 
eee of Weakness in Cylinders By R. H. Kichards, 
ton, 
| anos Strength of American Woods. By 8S. P. Sharples, 
on. 
Determination of Manganese in Spiegil. By C. C. Stone, 
Newark, N. J. 
History and Statistics of the Manufacture of Coke. By J. 
|D. Weeks, Pittsburgh, Pa. 
Notes on Settling Tanks in Silver Mills. By Albert Wil- 
' liames, Jr., Washington, D. C. 
i THOMAS M. DROWN, Secretary. 
* Easton, Pa.. Feb. 3. 1883. 
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AMERICAN WaTER-WorKs AssociaTion.—President, Col. 
. Foster, Union Stock Yards, Chicago, Ill.; Secretary, 
Decker, Hannibal, Missouri; Treasurer, Horatio D. 
S. W. corner Fifth and Olive sts.. St. Louis, Mo. 
ice-Presidents: J. G. Briegt, Terre Haute, Ind.; J. James 
. Croes, New York City, N. Y.; W. C. Stripe, Keokuk, lowa; 
hos. J. Bell, Cincinnati, O.; Edwin Darling. Pawtucket, 
. I. Thetbird annual meeting will be beldat Buffalo, N. Y., 
ay 15, 16 and 17, 1883. 


OFFICIAL NOTICE, 


AMERICAN WATER-WORKS ASSOCIATION, ‘ 

SecreTary’s OFFICE, HANNIBAL, Mo., Feb. 1, 1883. { 
The Executive Committee, believing it to be for the best 
| interest of the association, have postponed the annual meet- 
| ing from March until the third Tuesday of . _ The third 
annual meeting will therefore be held at Buffalo, N. Y., 
| May 15, 16 and 17, prior to which time due notice will be 

given of the place of meeting, hotel arrangements, etc. 

| Itis boped that those to whom topics were assigned may 
| profit by the extension of time and have their papers pre- 


3 


at 


. 
Vood 


Pars 


| 


pared. 
| The association has during the past two years very largely 
| increased in interest and membership, and much is expected 
| from the coming meeting. 
| Those of tee water-works fraternity who have not yet at- 
| tended our meetings are cordially asked to do so. The 
| Secretary will at any time receive applications for and issue 
| certificates of membership. 

The proceedings of the first and second anual meetings 

| of the association may be had on application to the Secre- 

tary. 
| It is hoped that this change may meet the approval 

of alland that it may be shown by a attendance at 

Buffalo, where a warm welcome is offered, and, in addition, 
| an excursion to Niagara Falls is promised. 

By order of the Executive Committee, 
J. H. Decker, Secretary. 


TOPICS FOR DISCUSSION AT NEXT MEETING. 


| Smoke Consumption. Ira A. Holly. : 
Economy of Constant vs. Intermittent Pumping. 


| Stripe. 
| Methods of Filtration. J. Jas. R. Croes. 
Economy : Municipal vs. Private Management, J. G. 
Briggs. 
Plumbing : Its Sanitary Effects. Peter Milne, Jr. 
Hydraulic Elevators and Motors. B. F. Jones. 
Subsidence and Filtraiion of Western Rivers. G. W. Pear- 


Use of Iron or Stee! Tanks. Thos. J. Bell. 

Systematic Compilation of Annual Reports. J. T. Foster. 
Records of Engive Duty. Frank W. Holly. 

Determination of Flow of Water through Mains in Use. 
Geo. A. Ellis. 


Importance of Engine Duty va. General Economy. 
Repairs to Pumps and Machinery. Thos. J. Whitman. 


w. C. 


h Cochrane, Mr. Samuel | gong. 


A. Smith. 


For information on subjects relating directly to 
the business of this journal see Publishers’ Depart- 
ment, in advertising pages. 


KNIGHT'S NEW MECHANICAL DICTIONARY.— 
Houghton, Mifflin & Co. have issued section two 
of the ‘‘ New Mechanical Dictionary: a Description 
of Tools, Instruments, Machines, Processes, and 
Engineering.” This work has been prepared under 
the able editorship of the late Edward H. Knight, 
and the same excellent system is followed through- 
out, as in *‘ Knight’s Mechanical Dictionary ” of 
1874-1876. The indexical references to technical 
journals, which have proved so valuable to the 
students of any speciality, have been extended to 
1880, and the wonderful advance madein the last 
few years in scientific discovery, in invention and 
— trades are recorded in detail, with most pro- 
fuse illustration. This new dictionary, while com- 
| plete in itself as far as it relates to new subjects 
does not repeat the contents of the old dictionary, 
but contains many references by page to the pre- 
|vious edition, and also some corrections and 
| numerous additions to the subject matter (de- 
|scribed and discussed) in the old edition, thus 
| making one indispensable tothe other. The new 
subject matter connected with electricity occupies 
15 pages of the ‘“‘new dictionary,” and is treated 


| under 53 heads,covering a vast field of late discov- 


' 


over 300 references are given to notices of the 


nal, the volume and the page. Thisis in itself a fair 
sample of the thoroughness, labor and patience 
which the editor has devoted his work. 
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IRON TRADE ECONOMIES. 


| Our recent reviews of the American iron trade 
' indicate a favorable condition of that great indus- 
| try, but mentioned that it was suffering from the 
discussion of the tariff question at Washington. 
For two weeks or more both houses of Congress 
have been wrestling most of the time as to this 
| vexing problem, and at present writing have not 
| reached any result satisfactory to themselves, to 
‘the public, or to manufacturing interests. The 
| Causes appear to be these: Ist and chiefly, each and 
| every interest is struggling with all its might to 
secure assured protection for itself; 2d, the free 
| trade interests are making the most of the _polit- 
ical situaticn and by the election last fall, which 
_it considers to be a demand on the part of the peo- 
| ple in favor of lower duties: 8d, the protection- 
| ists themselves by their willingness to use the 
| Tariff Commission and their readiness to accept the 
| report of that commission, convince the public 
| that the tariff was not very much in need of a legal 
revision. All these and some otber reasons have 
united to make the battle a very severe one and 
the outlook at the present time is uncertain. It was 
expected that the matter would have been dis- 
posed of promptly and satisfactorily, but the Sen- 
ate has endeavored to push through measures for 
| greater reductions than the industries felt they 
peers possibly endure; hence the contest. The 
outcome is uncertain: the industries have 
already largely discounted these uncertainties ; 
wages have been reduced in a good many quarters 
but no possible reductions can offset the reduc- 
tions in duties proposed. The whole agitation 
will have one very good feature, and this is to 
induce the manufacturing interests to pay more 
attention to economic methods and to every possi- 
ble device by which cost of production can be 
reduced to even lower limits than they have here- 
tofore come. Production of iron and steel in the 
United States for many years has been conducted 
on a too haphazard fashion. American iron man- 
ufacturers have not been accustomed to give the 
same close and methodical attention to all the 
little details where cheapness could be brought 
about as have their English brethren. They have 
ignored many things that should have received 
attention and have permitted cost to accrue in 
every direction where it could have been prevented 
in part! 

We have now reached a point where it is abso- 
lutely necessary to develop every possible economy 
and this really will be reached by the present tariff 
agitation. The masses of the people have the 
impression that iron making has been attended 
with unusual and enormous profits; this is par- 
tially true and partially untrue. It has been true 
of the Bessemer steel interests, and the prosperity 
and the great profits of this branch of the iron 
trade has done more to draw the attention of its 
history to protection interests than any other 
branch. In times past there have been enormous 
profits, but these profits have declined to very 
moderate dimensions. When steel rails were sold 
at $80 per ton, and the demand could not be met, 
there was perhaps much just cause of complaint 
at what appeared to be, and for the time being 
practically was, a monopoly, but since rails have 
declined from $38 to $40 per ton there is not as 
much, if any, cause for complaint. Profection 
has accomplished this result in cheapening cost of 
production in that. one department at least. It 
may not be going too far to say that like results 
would follow the protection of all other articles; 
in fact, reference to cost of iron of all kinds for 
the past five, ten, and twenty years shows that 
iron of all kinds is selling cheaper to-day than 
ever before, a result due to competition. 

The evidences are daily accumulating of a steady 
and healthy demand for iron and steel during the 
past few weeks. Announcements of new railway 
enterprises have been made which, if inaugurated, 
wll call for about 500 miles Traffic is 
large and increasing, and the car works of Penn- 
sylvania, New York and Ohio have, since the ist 
of January received orders for a very large num- 
ber of cars, passenger and freight, and for coal 
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and coke ; bridge makers report a Secunia de-| Fort ¥ Wayuad.Chinae3 R. R. has been wrecked, 
| between Alliance and Canton. 


of inquiry for bridge construction; ship | 
builders would be confident of as much work as 
the ship-building capacity could turn out if their 
measures before Congress were liable to pass ; coal 
mining has received no check excepting for a short 
time in the anthracite coal-field of Pennsylvania. 
But production of other output has been renewed. 
It is probable that we will escape one of the peri- 
odical disturbances arising from labor strikes with 
the slight tendency toward other protection and 
the partial disemployment of labor, and the reduc- 
tion in duties likely to be carried out. It is hardly 
probable that the working classes will rush into a 
general strike for higher wages ; they will content 
themselves doubtless by perfecting their organi- 
sations and confining their attention to securing 
all legislative advantages. 
The entire industrial situation is as good as could 


be expected under the circumstances, and that on | 


settlement of the tariff question it can be asserted 
with confidence that the country will enter upon 
a career of prosperity which will make 1883 an 
exceptional one in this decade. 
_ oo +? DS oo 


WORK FOR ENGINEERS. 





The floods of the past st week have been especially | 
destructive of bridge property in the region af- | 
flicted, and we give such a list as cou'd be gath- | 


ered from newspaper accounts. Such an account | | over Plum Creek and two near Cedar Point have |as may best suit the work to be done. 


AOL - renee JOURNAL. 


DELAWARE, O.—Suspension bridge over the 


Olentangy River has been carried away; two other 


bridges near here very badly damaged. 
SANDUSKY, 


mont, went down while a freight train was pass- 


ing over it; 30 empty cars went into the river, and | 
two men were killed ; the bridge at Huron, of the | 
A great number of coun- | 


same company, is gone. 
try bridges have been swept away. 

MANSFIELD, O.—The Baltimore & Ohio Railroad 
bridge at Belleville, 10 miles south of this place, 
has been destroyed, and three bridges have been 


carried away on the Pittsburgh, Fort Wayne & | 


Chicago Railroad between here and Alliance, O. 
JASPER, O.—The levee at this point has broken 

doing enormous damage ; 

all directions about here. 
WILLOUGHBY. O.—The trestle bridge at this 


| point carrying the Nickel Plate Railroad was 


swept away. Half of the bridge at Fremont, on 
the Lake Shore Railroad, is gone. 

Mapison, O.—Bridges destroyed over the Grand 
River, Clyde, and at Rogers Corner. 

STRASBURGH O.—Two bridges have been | 
swept away on the Cleveland, Tuscarawas Valley 
& Wheeling R. R. 

OLMSTEAD FALLS.—A bridge et West View, one | 


must necessarily be far from complete, as many been destroyed. 


points affected would be out of the reach of tele-| 


Younastown, O.—An abutment has been car- 


aan understood. 


O.—The single-track wooden bridge | 
of the Lake Shore & Michigan Railroad, at Fre- | 





67 


The adoption of the electric 
light has been so rapid that practical electricians 
cannot be trained rapidly enough to supply the de- 
mand, and our technical institutions have not, as 
yet, seen the importance of teaching electrical en- 
gineering. 

The two kinds of light—incandescent and 
arc—depend for their existence upon two dis- 
tinct currents, or, more properly, upon the same 
current differently manifested. These are termed 
quantity and intensity. 

If we take a battery of several cells and connect 
all the positive poles together and all the negative 
poles together, the current is one of quantity and 
its effects are the same as if there were one cell, 
having the same surface exposed as the combined 
| surfaces of the separate cells. Now if we connect 


, | the positive pole of one cell to the negative of the 
bridges swept away in | 


second and the positive of that to the negative of 


the third, and so on, we get an intensity 
jcurrent. The current starts from the first 
cell, passes to the second, when it is_ in- 


creased by the action of that cell and also seems 
| to be accelerated; and this continues until it leaves 
the last and becomes known as the intensity cur- 
| rent, and has the fullelectromotive force or power 
| to overcome obstacles, of the battery. 
| In practical electric lighting the dynamo 
| machine takes the place of the cells and is so con- 
structed as to yield a quantity or intensity current 
In the 
quantity machine the bars on the armature pass- 
| ing the field are very large and the passage of the 


graphic communication; but from the wide area| ried away of the bridge at Newcastle Junction of | | current to the main conductor is facilitated by 


covered by the floods and the records of disas-| the Pittsburgh & Western R. R.; the iron railroad | |every possible appliance. 


ter that have reached us, we can judge for our- | bridge at Hilltown is also dvatwoyed. 


selves of the unrecorded destruction. 


The point reached by the high water of last | 


week on the Ohio and its tributaries exceeded 
generally anything heretofore noted, and it is to | 





Canton, O.—Twenty bridges are either under- | 
mined or carried away on the railroads centering 
here. 

INDIANAPOLIS, IND.—The Cincinnati, Wabash & | 


This is similar in 
| many respects to the battery when arranged for 
for quantity. In the intensity machine the wires 
on the armature are comparatively small 
and are wound in succeeding convolutions, 
through each one of which the current passes be- 


be hoped that the flood-line has been permanent- | Michigan R. R. has lost two bridges north of Wa- | fore leaving and each one of which adds its quota 
ly marked. A record of such high-water marks, | | bash; damage in this section, $200,000. 


referred to some common datum, or compared | 


RICHMOND, InD.—Several hridges have been car- 


| to the strength, the same as in the cells. For ex- 
| perimental purposes the machine can be so con- 


with the average high or low-water line, should ried away on the Grand Rapids & Indiana R. R., | structed as to be readily changed to either quan- 


be published in tabulated form. Its value would be 
exceedingly great to all interested in railroad de- 
velopment and the improvement of our inland 
water courses. 

CLEVELAND, O.—Independence street bridge car- 
ried away, Valley railroad bridge at Broadway, and 
Upper Central Way bridge gone, and the Lower 
Central Way bridge badly damaged; the abut- 
ments of the Centre and Main streets bridge have 
been swept out; the Valley railroad bridge near 
Weighlock destroyed, and the bridges along the 
highways south and east of this city for a radius 
of ten miles all washed away or rendered useless; 
the Cleveland & Marietta Railroad bridge carried 
away. The destruction to property in the neighbor- 
hood is estimated at from $1,500,000 to $2,000,000; 
$50,000 damage to bridges in Cuyahoga County 
aldhe. 

ASHTABULA, O.—Drawbridge at mouth of river 
is gone. 

MAHONINGTON, O.—A pier of the Pittsburgh & 
Western Railroad bridge has been carried away. 

Fostoria, O.—The bridge of the Lake Erie & 
Western at this point was destroyed. 

BRECKSVILLE, O.—The large iron bridge over the 
Cuyahoga has been swept away. 

Makion, O.—Two bridges gone at this point, 
anda third blown up by the County Commis- 
sioners to prevent damage to others. 

TIFFIN, O—Five of the six iron bridges in this 
city are wrecked; the loss to the county alone is 
over $100,000. 

Lma, O.—Three iron bridges destroyed, and the 


bridge on the Dayton & Michigan R. R. so badly 


damaged that it cannot be used. 

TOLEDO, O.—Several bridges in this neighbor- 
hood, at Piqua, Ottawa and Lima so badly 
wrecked as to be impassable. 

CoLumsBus, O.—A number of bridges over the 
Scioto River bave been carried away. 

Akron, O.—Cleveland, Akron & Columbus R.R. 
bridge has been washed out. Locks Nos. 19 and 
20 have been destroyed, and others badly injured, 
on the Ohio canal. A bridge on the Pittsburg, 





and the new iron highway bridge four miles from 
here is wrecked. 

LOGANSPORT, IND.—Two spans of the Wabash, 
St. Louis & Pacific R. R. bridge are down. 

Fort Wayne, IND.—The canal aqueduct over 
the St. Mary’s River is destroyed. 

PITTSBURGH, Pa.—Travel has been stopped on the 
suspension bridge over the Monongahela River 
the substructure having been weakened by the 
floods. One span and the false-work of the new 
bridge over the Monongahela have been carried 
away. The bridge to Herr’s Island was washed out 
and injured the Mechanic street bridge in passing 
out. The damage hereabout is estimated at 
$250,000. 

NEw CastTLe, Pa.—A number of county bridges 
over the Neshannock Creek, have been destroyed. 

TITUSVILLE, Pa.—The Franklin Street iron bridge 
over Oil Creek has been carried away. The gas 
works and water-works, are both inundated, and 
all work suspended; the piers of the bridge at E. 
Titusville, of the Dunkirk & Alleghany R. R. were 
washed out. 

FRANKLIN, Pa.—Two spans of the upper bridge 
over French Creek have been swept away. 

BRADFORD, Pa.—Five bridges have been de- 
stroyed in this neighborhood. 

MEADVILLE, Pa.—A number of small bridges 
have been carried away by the flood in French 
Creek. 

EMLENTON, Pa.—The bridge here over the 
Alleghany River has been washed out. 


———___ <0 +9 @ 0+ C—O 


ELECTRIC CURRENTS. 


The various and widespread uses to which 
electricity is bemg put have rendered a general 





knowledge of the action of the current in its| 


different forms of almost prime necessity. Further, 


it is impossible for all who are compelled to handle | 


’ be diametrically opposite. 


tity or intensity by passing the armature wires as 
a whole before the field or by passing them so 
that the current must go through succeeding lay- 
ers. For the incandescent light a current is used 
of great “quantity but little intensity, while the 
are light requires a current of great intensity. 

The effects produced by these currents seem to 
Both the currents and 

their effects may very aptly be compared to the 
flow of water through a pipe. 
A large pipe through which water flows ata 
moderate pressure may be likened to the quantity 
current. A large amount of water forced through 
a small pipe under a great pressure may be com- 
pared to the intensity current. The water from 
the first pipe wou!d produce no serious effects 
upon an individual, but that from the 
second might act disastrously. And although 
that from the second would be damaging if re- 
ceived from near the source of the pressure, it 
would be harmless at a distance of a mile, and 
would barely flow from great lengths. Azain, 
every leak in the pipe would decrease the pressure 
and lessen the effect, as would also every tap; the 
insertion of a pipe of a smaller diameter for a short 
distance would have a similar effect. In order to 
produce constantly similar results the initial pres- 
sure would have to be changed to suit each condi- 
tion. 

The electric current—we are speaking particu- 
larly of intensity, as the quantity is not so danger- 
ous, in fact is almost without danger—undergoes 
like changes. At the dynamo it exerts its full 
|force, but as the distance increases this force 
decreases, and if, as in the case of a very long pipe, 
the wire have the same conductivity and be sub- 
jected to no outside influence the force will only 
diminish as the distance. But if a wire be joined 
to it and a part of the current taken away—as in 
the leaks of the pipe—the ultimate force is reduced. 


conductors to study the causes and effects so as to | Now if a poor conductor be inserted—the pipe of 
competently confine the current to its proper small diameter—the result will be reduced just the 


sphere, and yet the danger points on a circuit are amount required to overcome that additional resist- 
so numerous 


that its proper care should be, at least, 


ance. The poorer the conductor inserted the less 
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will be the result. One inch of certain substances 
offers more resistance to the passage of the electric 
cufrent than a mile of others. 

From this it will be seen that the conditions 
must all be favorable to the passage of the cur- 
rent in order that its full effect may be felt by any 
one unfortunate enough to place himself so as to 
form a part of the circuit. The current loses a 
certain portion of its power with every foot of dis- 
tance passed and with every obstacle overcome, 
so that it becomes a question of prime importance 
to the man who is in the circuit with jast what 


force it reaches him. Again, the circuit must be | 


complete before it can act at all—that iz, it must 
start at the dynamo, pass through the conductors 
and return, A break makes the machine inopera- 
tive. We will suppose the wires to be broken and 


a man standing on the ground to have hold of | 


that part leading from the dynamo; he will receive 
a shock if the part leading to the dynamo has a 
ground connection, In this case the current 
passes from the machine through him to 
the ground, which acts as a connection to the 
returning wire and thence to the machine. With- 
out this grounding he would remain unharmed, 
as he would also if the wire he holds is grounded 
but the other is not. This was recently illustrated 
in this city when the wire of an arc dynamo was 
proken during a fire, the ends falling to the 
ground, one coming in contact with a line of hose. 
A fireman unfortunate enough to touch the hose, 
received a violent shock ; but owing to the resist- 
ance the current was obliged to overcome on ac- 
count of the poor conductivity of the circuit as 
then established, he was not injured. It has been 
stated thatifastream from a fire engine came incon- 
tact with an exposed end of a wire carrying an in- 
tensity current the effect would be disastrous upon 
the holder of the nozzle. The conditions requisite 
for the fulfillment of this are so many and they 
must be arranged so nicely that according to the 
laws of ‘‘ chance ” we will not hear of them more 
than oncein years. The completed circuit above 
mentioned must be :nade; the force of the current 
must not be lost before reaching the man; and, 
finally, we doubt if the dynamo has yet been built 
which will pass a current through a long column 
of water and retain power sufficient to killa man 
at the end. 





PERSONAL. 





The builder of the first iron steamer on this con- 
tinent, SAMUEL HARLAN, JR., died at ten o'clock 
on the morning of the 7th, in Vienna. He was in 
his seventy-seventh year and had been sojourning 
in Europe some time. Death resulted from gen- 
eral infirmities attendant upon old age. He leaves 
an estate valued at upward of $2,000,000. The Har- 
lan & Hollingsworth Company, of which Mr. Har- 
LAN was the President, was founded in 1836 under 
the firm name of Betts, Pusty & Haran. In 1841 
Mr. Pusey retired, the firm becoming Betts, Har- 
LAN & HOLLINGSWORTH. In 1849, by the withdrawal 
of Mr. Betts, it became HaRLan & HOLLINGs- 
WORTH, and so remained until 1858, when it changed 
to HaRLaNn, HOLLINGSWORTH & Co. In November, 
1866, Mr. HOLLINGSWORTH died, and in the spring of 
1867 the corporation was formed under the style and 
title of the Harlan & Hollingsworth Company, Mr. 
SAMUEL HaRLaN, JR.,, the junior partner in the orig- 
inal firm, becoming President of the corporation, 
About two hundred iron steamships and vessels 
have been constructed at their works. For CHARLES 
MoraaN alone they have built thirty iron steamers. 
Several of the monitors in service during the war 
were built at their works, as well as numerous tugs 
and other vessels for the national government. 
The first iron steamer built in the United States 
was the work of the company in 1844; she was 
calied the Bangor, and was intended for service on 
the coast of Maine. In the company’s car shops 
they employ from 1,000 to 1,200 men, and the 
works occupy thirty acres of ground. 








WISCONSIN CENTRAL R. R.—This road announces 
that its line is completed from Milwaukee to Me- 
nasha via Fond du Lac and Neenah 
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DAVIDSON STEAM PUMPS. double-track iron bridge over the Connecticut 
River at Holyoke, at a cost of $90,000. 


| A recent visit to the works of the Davidson Steam| PAVEMENTS OF ASPHALTUM.—St. Louis has passed 
| Pump Company, 41 to 47 Keap street, Brooklyn, re- | ordinances authorizing the paving of Pine street 
—— pumps in every stage of manufacture and of | with asphaltum. 

igns 


suited foralmost every condition. The machinery 

is specially constructed for the work and | BRIDGES ON THE PENNSYLVANIA.—The Pennsy]- 

are at band for easily and quickly handling all heavy | vania R. R. is building new iron bridges widé 
oe for five tracks at some points on the main 

e. 











which enter into the construction of the large sizes, | 
whole is so systematized that while perfect work is 
turned out the rapidity of the various rations re- | 
duces most materially the cost. The success of a machine 
in a field where there are others designed to accomplish 
the same work but built after different patterns will 
largely depend upon the facilities found in the shop, | 
other things being equal. 
The company has completed, or nearly completed, 
engines for the following places, in addition to many 
others of minor importance: Fourth high-service at 


Mexican PaciFic R. R.—It is stated that a 
strong force will be put on in order to complete 
the road to Moniclova by August. Twenty-five 
miles from Piedras Negras south are now ready 
ted, | for the track. The temporary bridge across the 
Rio Grande at Eagle Pass will be completed and 
trains run over this week. 








Mean pres. 24.64. 1 H. P. 17.47. 





Mean pres. 7.62. 1H. P. 15.86. 


STEAM IN BOILER 60. 
VACUUM 25. 
STROKES PER MIN. 76, 


ScaLeE 16. 
THROTTLE 4 TURN OPEN. 


Ridgewood, for Brooklyn, 15,000,000 gallons in 24| ‘Tey escopz BRIDGE. 


hours under head of 75 ft.; Fall River, Mass., 5,000,000 
gelions every 24 hours, under head of 200 ft. ; for Knox- 
ville, Tenn., same as at Fall River ; several engines for 
the government of 1,000,000 salices capacity, uader 

varying from 300 to 400 ft. Also two engines of 
20,000,000 gallons capacity for the Conglomerate 

r Mining Comeny, ae Superior. e guar- 
an’ duty is from 60,000,060 to 70,000,000 

All these engines are steam jacketed and inevery way 
so arranged as to obtain the highest economic duty. 
The piston-rods are packed outside, thus making all 
leaks visible and easily remedied. In regard to the 
materials used and the workmanship the records of those 
engines which have been in constant service fora long 
time form the best commendation. 

Indicator diagrams taken from an engine which has 
been in operation some time and for which no prepar- 
ation has been made, show the difference between the 
actual and ideal diagram and represent the economy of 
the engine and value ef the valves. The two diagrams 
which we herewith present was selected at random 
from a series which was taken by Mr. Charles W. 
Cowpland, from an engine at field Pond Station 
of the Brooklyn water-works. engine was pump- 
ing under a head of only 27 ft. Comments on the dia- 
We precsnt Feving of double plunger 

e present an engraving of a dou 
condensi 


com- 
pound pumpin ine, with independent, air 
pump and gia also an engraving of’ the 


air pump and jet condenser. 


NEWS OF THE WEEK. 


WATER-WORKS FOR COTTAGE City, Mass.—Thi® 
city will secure a water supply at a cost of $40.000- 











phis, and the work of laying the track has com- 
menced. 


THE MATAMORAS & MONTEREY.—The Matamoras 
& Monterey Railroad has twenty-one miles of road 
graded beyond the end of the track. Rails will be 
at once forwarded and the road completed to Rey- 
nosa by October. 


eee ON _ ae ane question of 
electricity on the e crafts is ss 
tated in Milwaukee. ais 
| Ewecrric LighTiIne.—Vassar (Mich.) is consider- 
| ing the cost of putting in electric lights. 

| BRIDGE OVER THE CONNECTICUT.—The Connecti- 
ee ees ee ee Oa 
‘Saylor, Philadelphia, for the construction of a 


bridge has been submitted to the Mayor of 
cago. 
midway into two sections, each of which will slide 
back under the surface of the street, the motor 
employed to be steam. If the plan is practicable, 
the Mayor says it is just what the city requires. 






















fre 698,000 pounds of track spikes, en 
the track from this point to Shreveport; 147 kegs 
of track bolts, sufficient for twenty-one miles of 
track, with others soon toarrive; 26,000 fish plates, 
sufficient for thirty,seven miles, with 
arrive as soon as the river 
The 
rived Sunday 
steel rails, which 
Pek ed in August, makes 3,404 tons, 

; Teceived in ty or 
‘rails sufficient to la 
miles of the lines. 


Nas contracted with 


—A plan for a telesco 
i. 
The inventor proposes to divide the bridge 


THE VICKSBURG, SHREVEPORT & PACIFIC.—We 


have obtained the following items concerning the 

railroad at the company’s Office in this be! 

which it will be seen that work is favorably pro- 
ored 


from 


There have been received and st 
for 


more to 
J oEver opens from St. Louis. 
ennie Cam : 1 three ane. ar- 

bringing 1,400 tons o glish 

: discharged within ten 

This, with the cargo of the Henry 


thirty-six and one-half 
rails are extra heavy, 
to the rail. The company 
parties all along the line to 
Arcadia and up the Ouachita for large numbers of 
aii thong the line, Th lo sapectod eal traakiering 
ong the line. expec’ track-layin 
will be commenced between the 15th and ook 
ximo, and that time, we learn, ten miles of 
track west of the Ouachita will be ready for the 
rails. The track ae ca nw will be laid to 
standard gauge : —and it is ted 
that the will be chan hence to Delta be- 
fore the fall business fairly opens. Master Ma- 
chinist Smith has had several trucks already 
changed to the standard gauge, and we found the 
lathes on Tuesday busy c i others. Large 
numbers of laborers are arriving every week and 
crossing the magnificent b: west in 
search of employment.—Ouachita Telegraph. 
PaPER Ralts.—It is well known that one of the 
best materials for car wheels is . It is now 


stated that can be utili 
facture of velie tn pines 


longer, bein; 
expansion 
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T AVIDSON IMPROVED DOUBLE PLUNGER COMPOUND CONDENSING PUMPING ENGINE. 





DAVIDSON IMPROVED INDEPENDENT AIR PUMP AND JET CONDENSER. 
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sequently no loose or open joints, and being so | 
much lighter than steel or iron, the rails can be | 
made longer and connections perfectly solid, mak- | 
ing the road as smooth as one continuous rail. 
The adhesion of the drivers of the engine to this 
material will be greater than that of steel, conse- | 
quently the same weight engine will haul a larger 
load. There will be a great saving of fuel, and 
the smoothness of the rail will lessen the wear 
and tear of rolling stock. The rails are made 
wholly and entirely of paper, and so solid that the 
sharpest spike cannot be driven into them. The 
action of the atmosphere has no effect on it; it) 
will neither rust nor rot, and with paper wheels 
and rails of the same material our palatial trains 
will glide over the prairies at the rate of sixty | 
miles an hour with as little jolt and jar as on an | 


ocean steamer.—Boston Transcript. iN 


Prosperous BripGe ComPaNy.—At the annual | 
meeting of the stockholders of the Corrugated 
Metal Company, Berlin, Conn., the following | 


ENGINEERING NEWS AND 


complete remodeling of the bridge, at a cost of | 


$500,000, besides a long interruption of traffic. 


CLEVELAND, TUSCARAWAS VALLEY & WHEEL- 
1nG R. R.—This road was sold this week by the 
U. 8S. Marshal to the Trustee, Mr. Perkins, for 
$3,252,500 payable in bonds of the road. 


RAILROAD CONSOLIDATION.—The stockholders of 
the Buffalo, New York & Philadelphia Railroad 
Company and of the Olean & Salamanca Railroad 
Company have unanimously agreed to consolidate 


with the Buffalo, Pittsburgh & Western and the | 


Oil City & Chicago Railroad Companies. 


BONNET CARRE 
Cerré Crevasse is at length securely closed by the 
contractors, Messrs. Rogers, Ballentine & Co., of 
ew Orleans, and the force of men employed there 


has been ordered to pecerer to College Point to} 


ade the line of the 
Valley Railway beyond, the road being all graded 


CREVASSE CLOSED.—Bonnet | 


ew Orleans & Mississippi | 
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that year. They had a capital of $100,000. In the 
ae it was incorporated as the Union Roll- 
ing-Mill Company. It had at that time asmall 
mill for rolling iron rails. The officers were: A. 
B. Stone, President; E. K. Rodgers, Vice-Presi- 
dent, and William Chisholm, Secretary. The 
works prospered continually, and in 1868 the cap- 
ital was increased to $300,000. The capacity was 
enlarged from year to year, and machinery, fur- 
naces, etc., wereadded. In 1870 the capital was 
increased to $500,000, for the pu of puttin 

up a Bessemer steel converter. ey complete 

the work and commenced making steel in June, 
, 1871, being the first steel works in the West. This 
was one year in advance of Mr. Potter. Two years 
_ afterward the capital stock was increased to , 
/000, to give more working capital. They made 
‘money right along, paying the stockholders 
fair dividends, and at the annual meeting 
in Jaunary, 1872, the officers were changed, except 
| A. B. Stone, who remained as President. William 


officers were elected: S.C. Wilcox, President ;| inci trem Were release eh te, ac ccubbe Secretary They waar thewsch the nenic i 


Charles M. Jarvis, Vice-president and Chief En- | 
gineer ; Charles H. Hollister, Secretary and Treas- | 
urer. The directors declared a dividend of 3 
cent., and added over 10 per cent. to the surplus | 
account. Some years the company began in a | 
small way the manufacture of iron highway | 
bridges and have now begun the making of rail- 
road bridges. During the present year they have | 
built sently 100 spans of bridge, including eleven 
spans of railroad bridge, all but two of which were | 
double track. Owing to their rapidly increasing | 
business in this line the stockholders concluded to | 
increase the capital stock to $100,000 and change 
the name of the corporation to ‘‘The Berlin Iron 
Bridge Company,” by which name the company 
will Verenfter be known. They have more than 
doubled their plant in the past six months and ex- 
pect to do twice the amount of work this year they 
did last. 


RIVERS AND Harpors.—The House Committee 
on Commerce has practically completed the River 
and Harbor bill, though some matters of detail 
and arrangement remain, and the items for the 
Mississippi River will not be fixed in advance of 
the receipt of the — of the special Mississippi 
River Committee. e Commerce Committee is 
carefully examined each of the ninety items 
objected to in the report of the Secretary of War 
concerning last year’s River and Harbor bill, and 
in some cases has recommended appropriations 
for the same objects. The committee does not 
make any recommendation for the beginning of 
new works, but all are for money to carry for- 





ward improvements on which the government has | Co 


already expended large sums of money, as, for 
instance, at the harbors of Baltimore, Savannah, 
Galveston, Oakland and such other points as ap- 


_ pear from the engineer's reports to demand appro- 


riations. With the exception of the Mississippi 
improvements, the amounts recommended do not 
exceed 30 per cent. of the engineer’s estimates. 
The whole amount called for by the bill will be 
about $6,000,000, exclusive of the Mississippi River 
appropriation, The committee holds that in its 
preparation there has been no antagonism of opin- 
ion between the War Department and the com- 
mittee, the previous reports from the Secretary 
and from the engineer sustaining the committee 
in recommending appropriations inthe cases where 
they seem to conflict with the later report from 
Secretary Lincoln. 


DEATH-RATE IN THE UNITED STATES.—It appears 
that the total number of deaths which were re- 
ported in the United States 7 the census year 
was 756,893, ora death rate of 15.5 per thousand. 
But the actual number of deaths was in all proba- | 
bility about 100,000 more than the above number. | 
The male death-rate was placed at 15.35 r 
thousand and the female at 14.81. Out of 300, 
deaths of males in which the ages were given, 
96,894 were under one year of age and 163, un- 
der five years. Of 363,874 deaths of females of 
which the ages were given, 78,372 were less than 
one year old and 138,920 less than five years. No 
fewer than 38,398 persons are reported to have 
died from dipht‘eria, 22,005 from typhoid fever, 
20,261 from malarial fever and the number 
of 91,551 of consumption. . . 


BELL TELEPHONE STOCK.—285 on last Monday. 


STREET PAVEMENTS,—There are of the paved 
strects of this city 255 miles of granite blocks and 
trap-rock, 26} miles of the combination Tilford 
and Macadam pavement, 55 miles of cobble and 3 
mile of asphalt and concrete. 


REMODELING A BRIDGE.—PrrrsBuRG, Pa., Feb. | 


|laid from New Orleans to Red Church. In the 


course of five or six weeks the road will be com- 
leted and trains will be running from New Or- 
eans to College Point, a distance of 46 miles. 


MEXICAN RaILRoaps.—Report comes from the 
City of Mexico that applications have been made 
for a commission for a railroad from the boundary 
line at Colorado River, near Yuma, to the Pacific 
coast at Encinado Bay. The latter point is about 
thirty miles south of San Diego. e line is de- 
scribed as 300 kilometers in h and wholly 
within the Mexican State of Lower California. In 
connection with Southern Pacific east from Zuma 
it would form a short line between the navigation 
of the Pacific and that of the Gulf. 


THE CHANNEL TUNNEL RAILROAD.—William G, 
Choate, John T. Agnew and James McLean have 
been appointed by the General Term of the Su- 

reme Court commissioners to determine, after 
nearing all parties interested, whether the Channel 
Tunnel Railway Company ought to be allowed to 


build an underground railroad, starting at Cham- #2 


bers street and passing under Elm, le, Spring, 
and Great Jones streets, Lafayette place, Nint 

street, and Fourth avenue to the Grand Central De- 
pot. The order appointing the commissioners was 
granted upon petition of the company and affida- 
vits by John Schuyler and others. The petition 
states that the total assessed valuation of the prop- 
erty along the route is $16,977,000, of which $3,288, 
000 is exempt from taxation. the remainder, 
the owners of $13,310,000 have refused to consent 
to the construction of the proposed railroad. The 


mmissioners will meet in the General Term room 
of the Supreme Court at 1 o'clock to-day. 


BROOKLYN ELEVATED RaAILWay.—The Kings 
County Grand Jury presented the unfinished 
structure of the Bruff Elevated Railway to the 
Court of Sessions this week as a nuisance. They 
believe that the acts of this company have pre- 
vented other companies from furnishing rapid 
transit to the city. Fire engines and hook and 
ladder companies would find great difficulty, 
they say, in approaching property requiring 
their services. They ask the Legislature to refuse 
a renewal of charter to the company unless a 
guarantee is given that the road shall be com- 
pleted in a reasonable time, and that the obstruc- 
tions in the center of the avenues shall be removed 
to the curb line. In case of a failure on the part 
of the company to furnish a property guarantee, 
the removal of the works by the city is recom- 
mended. 


. oe A BRIDGE panne Grand 
ru ilway Company is opposing the granting 
of a Canadian charter to the Niagara Peninsula 
Bridge Company on the ground that the plans sub- 
mitted to the vernment are not in accordance 
with the charter ted the company by the New 
York State Legislature. This provides that the 
landing on the Canadian side shall be in the 
County of Lincoln, whereas the plans and specifi- 
cations submitted for the approval of the govern- 
ment call for a landing in the County Welland, 
300 ft. from the suspension bridge owned by the 
Great Western Railway Company. William i 
ight, Assistant General , and Mr. Bell, 
solicitor, of the Grand Trunk Company, had an 
interview with the Minister of Railways ee re- 
garding the matter, which will be conside by 
the Privy Council to-morrow. The Niagara Penin- 
sula Bridge Com ny was started in connection 
with Mr. Vanderbilt's road, the Canada Southern, 
and a number of eer of that road are 
in the city to-night looking after their interests. 


| Stubbs ae They went through the panic of 
| 1873 without difficulty, and passed the earnings to 
| the —— account for two years. They ran along 
| with the same officers and capital to 1879, when 
Mr. Chisholm sold out to Mr. Stone and went to 
Cleveland, buying out the Cleveland rolling-mill, 
of which his father was President, and he was 
made Vice-President. Then the officers became: 
A. B. Stone, President; J. B. Stubbs, Vice-President, 
and W. C. Runyon, on In 1880 the capital 
stock was increased to $1,200,000 to raise money to 
put up two more furnaces, and in 1881 the capital 
was increased to $1,600,000 to obtain funds to build 
and equip a wire-mill, a merchant-mill and other 
improvements. In April, 1880, the officers were: 
A. B. Stone, President; A. L. Griffin, Vice-President, 
and L. F. Boomer, Secretary. Mr. Griffin came 
from Keokuk, where he had held the ition of 
Vice-President of the St. Louis, Keokuk & North- 
western Railroad Company. Since 1880 the capital 
has been increased, but in that year the surplus of 
$400,000 was passed to capital stock, Sakin g it 


The company ac at first about 250 men. 
This number had reached 500in 1868, and has in- 
creased now to 1,800 men. The compan 
had trouble until the mortgage was 
year. 

The works are among the most extensive in the 
United States. They occupy about twenty-nine 
| acres on the south branch of the Chicago River, 
;near Archer avenue. The blast furnaces, four in 
| number, are located upon the north side of Ash- 
‘land avenue. The capacity of these furnaces is 
| 380 tons of pig-iron per day,or 120,000 tons per year. 
When extensive additions now in progress are 
| completed, the annual capacity of the furnaces 
will reach 200,000 tons. The capacity of the ad- 
joining rolling-mill; or rail-mill, is about equal to 
that of the furnaces, and 200,000 tons of rails 
can be turned out yearly. The merchant B-mill, 
or bar-mill, is a new plant, with floor space 170 x 
208 ft. The principal machinery consists of one- 
plate-mill with two stands of roils: one 18-in. mill; 

| and wire roll strains, fitted up to roll No. 5 wire rod. 
The wire capacity is seventy-five tons daily. The 
capacity for merchant plate is thirty tons daily. 
The wire plant is also a new one. The railroad 
a ” department has a capacity of twenty tons 

y. 


New METHOD OF SAWING Stones.—Three hun- 
thousand cubic meters of stone are, on the 


never 
led last 


average, used every year ir Paris ; and each cubic 
meter has from 6 to 8 ee meters—say yards— 
of sawn surface, which costs 10 fr. per square 
meter. Consequently the sum paid yearly for 
sawing the stone used in Paris may be estimated 
at 20,000,000 fr., or £800,000. While great im- 
provements are being constantly made in saws for 
timber, stone is, as a rule, still sawn in the same 
primitive manner that has been practiced for ages 

t. M. Paulin Gay has, however, conceived the 
idea of applying the principle of the band-saw to 
stone. He mounts on a couple of specially grooved 
| pulleys an endless cord consisting of a strand of 
three steel wires twisted to a uniform pitch. At 
the same time that the cord revolves at a high 
speed it also turns upon itself with a gyratory 
motion, the effect of which is to keep the cut con- 
| stantly clear of the débris. The cut is effected by 
/means of sand falling from a receptacle above 
‘and carried along in the interstices of the wire 
'cord; while a stream of water serves to keep the 
_cord from heating with the friction. The bed of 
the machine carrying the block of stone is fed by 
ja self-acting arrangement that can be adjusted 
_according to the hardness of the anneal to be 
cut, and several cords may be made to revolve 


6.—In the United States Court to-day, United! THe Union IRon AND STEEL Co.—The collapse side by side for cutting the slabs.—London Archi- 
t. 


States District-Attorney Stone made application lof this great corporation within the 


for a mandamus against the Pittsburg & Lake | and its closing up by its creditors is the leading 


Erie Railroad Company to compel them to make | event in the iron and steel trade. The following | 


such changes in the railroad bridge over the Ohio is from the Chicago Times: ‘‘ A gentleman thor- , 
River at Beaver, Pa., as will cause it to conform | oughly posted in the history of the Union Iron and Board of Supervisors has requested the 


with the statutes of the United States and the | Steel Company gives the followi 
obligations entered into at the time of its erection. | industry was started by Stone, 


account: The 
olm & Jones 


In case the mandamus is granted it will cause a! in 1863. They rolled their first rail on July 1 of 


t week tec 


, @ 
METERS TO BE Put On.—From the Boston Jour- 
nal we learn that the Water Committee of the 


Spring 
Valle lees. ten moan 
‘ply pipes of muni buil The meters are 
‘to enable the to determine how much water 
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the city uses in a _—_ time for public buildings, | Edrington and W. J. Bowen, of Osoeola, and Cald- The net earnings for one-half of 1883 are estimated 
so that an equitable water rate may be established | well Bradshaw, of Little Rock. at $540,000; for the year 1884, $3,725,000; and for 


next July. MIssISsIPPI, ALBUQUERQUE & INTER-OcEAN Rari- | 1885, $6,000,000. Illustrative of the economy of 
Ex.ectric Licut, Eav CLare, W1s.—The Brush | RoaD Co.—The House Committee on Indian affairs the West Shore, it is said that the standard engines 

Electric Light Company is ready to commence the | has decided to report adversely on the bill autho- of the New York Central haul eastward 35 cars, or 

construction of towers and lone poles for the rizing this company to construct a railway 420 tons, and pushers are required at ten different 

electric light to be furnished thecity as soon as the | through the Choctaw and Chickasaw nations. ints, while the West Shore's engines will haul 

city council decides on the location of the same. YOUGHIOGHENY & ELIZABETH RAILROAD Co.— pn th — th a Mr. ve en = 
Ramway Bringe across Lake Caamptarn.—| This company has applied to Pennsylvania for a ee eee ee eee coe 

WASHINGTON, Feb. 6.—In the House this morning, | charter torbuild from the Youghiogheny River at ee ee 

on motion of Mr. Grout, of Vermont, the Senate | Buena Vista to the Monongahela River at Elizabeth, ere 

bill authorizing the Lamoille Valley Extension | a distance of 10 miles. C. B. Johnston, of Mead-| Derpot.—A new Union depot has been built at 
i Company and the Ogdensburg & Lake | Ville, is President, and the capital stock is $50,000. Oil City, Pa. 

Champlain Railroad eee to construct a| Contract LeTTING.—The dispute between the NaTURAL Gas.—Buildings in Freeport, Pa., are 

bridge across Lake Champlain from Alburgh, Vt., | Junction Company, of Pittsburgh, and the Balti- now warmed by natural gas. 

to uuse’s Point, N. Y., was taken up, and the| more & Ohio Railroad having ‘been settled, the BRIDGE OVER GUNNER'S RUN, PHILADELPHIA.— 

substance of the House bill for the same object was | contracts for building the first named will be letat This iron bridge was recently inspected and a new 

—. therefor, and the Senate bill as | once. one recommended. : . 

amended was passed. New York, West SHore & BurEao R. R. | [DIAN . 1z.—This ros 
WATER-WORKS FOR CANTON, Mass.—The Com- | —Robert E. O’Brien, appointed in the capacity of Toor nee ty Le Shs seed 


~ ae J | has been completed to its terminus at Findlay, O. 
mittee on Water Supply and i will recom-| civil engineer to inspect the New York, West | The li ill be built thi ria Union Ci 
mend the inco sation of the Sharon Water|Shore & Buffalo Railway, has made a report to to ladiennaetie. a ee ee ee 
Company to supply the town of Canton. the syndicate which provided the means to equip 


; . ae NEW METHOD OF GENERATING ELECTRICITY.— 
= —a ee ae eee _ ok * | A discovery how to generate electricity by the act 
va oa toB affalo is 147.67 miles ne The | of combustion has been made by Dr. Brand. of La 
county te fiat eal alate callin wand aa wed Rochelle. This discovery, which is yet only in its 
ccna: aaieath & oo. - ba Siers work | fancy, will probably lead to many developments. 
tees a des Fl y: isn thee auitinten af remain |Dr. Brand has an electro-generative torch or 
sian on eebaniensend of 000.000 vende is 2 ee | candle. which yields a current of electricity in the 
enank wihdicls tie ontunateds ane axtively a om jact of burning. It is prepared by making a paste 
The endl tn de tee nanan - ectinedas i; | of coal dust and molasses and moulding it into a 
en aoe. iin total — am t $9 O50 stick, which serves as the inflammable wick of a 
000. a oa gga a ht of way candle. This rod is then covered with asbestos io 
and real estate $809,611 ; duation ot 348 308. |a thin sheet, and — into fused nitrate of pot- 
$670,680 : ‘brid | sam $1,138,191 : track | 28h until a good thick coating of the nitrate ad- 
on ce arg $2, 139,74 SC coossory works are (heres: The wick being ignited it burns away, 
em a 47,700. This sum i a ea, A coal ate | and a current of electricity is drawn from the 
— = Glee tian of $59 000. whi oe - id be | candle by wires inserted into the nitrate and the 
eae onus a anal ten a _ te were |Coaly wick. Though this current is comparatively 
callie nomad cain ee The Pe Cre | feeble and not as yet of much practical value, the 
— facilities at Butfale a +o " half i aa discovery is important as showing the ibility 
dah: colts. thee. Weatiihe, tne t & Phi nver- | of electro-generative fuels. It is pointed out that 
am the Buffalo Pittehy i Weate re | if we had a fireplace so constructed that on burn- 
soint station lands ata ee te oan ~ a oz aon ing an ordinary fuel in it so as to give heat it 
eiieanmariinis antaiee deae York Cont eee would at the same time develop an electric cur- 
Erie ee = er er ‘ancae je. | Tent sufficient to ring electric bells or charge an 
ne ahaa 1 ht ace aaa €- | accumulator and thus give light also. Dr. Brand 
, The aint ie on $1 124-744. 4 the is understood to have this aim in view, and his _re- 
Se. a is $757,882. The entix _ : oe searches are based on the discovery of Becquerel, 
the West Sh Are 1S PINs ,Ooe, Te entire Cost 10 | the great French physicist, who found that red-hot 
Shore for real estate in Buffalo is $1,500,- carbon lunged into nitrate of Ytash fo 
— and ean oe more. The facil- dhoutaie tatiany Pm — 
ities are thought to be ample for ten years. The @ ve Nene 
West Shore has no right under its charter to build oo oa wens teen be. «Sep ol ata —— 
connections with the lnternstionsl beilgy at Buf-| ESS SPoit ow cleans, with only, Cor chang? of 
To reach the first, the West Shore & International | Sleeping cars. The running time is six days and 
Bridge Railway Company was organized, and it. 18 hours. This route is 500 miles longer than by 
has expended $60,000 for right of way and other ae Syne bard — City, yet the fare is 
porpeces. Negotiations are in progress whereby | P ee 
the Erie road pro’ to double-track its branch | Very THick Ice.—The Michigan Central road 
to the bridge, and permit the joint use of it by the | has finally succeeded in opening a channel for its 
West Shore on payment of interest on one-half its | ferry boat at the Straits of Mackinac for the use of 
cost and its share of the operating expenses. |its Detroit & Mackinac Division. The ice in 
In the event of the consummation of the | some places was 20 ft. thick and had to be blasted 
proposition of which Mr. O’Brien speaks, | with dynamite. 
there seems to be no doubt the con-| INTERESTING FOR THE ELEVATED Roaps.—The 


tinued existence of the projected bridge line | General Term of the Supreme Conrt has appointed 
will be unn 


ecessary. The West Shore’s rental | Joseph 8. Bosworth, Thomas Hillhouse and John 
would probably be about $9,000 a year; the con- | O'Brien commissioners to appraise the compen- 
necting line would cost $18,000. There are two | sation to be made to Rufus Story under the Court 
plans for reaching the suspension bridge. One is | of Appeals decision in his suit against the New 
an arrangement similar to ee with the | York Elevated Railroad Company and others for 
Erie at a rental of about $36,000 a year. Theother|so much of the privilege, easement or other in- 
is to buy or lease from the New York Central 25 | terest proposed to be taken by the company in 
miles of the Tonawanda & Batavia Railroad, from | Front street in front of the premises belonging to 
Akron to Tonawanda, and thence by the Erie. | him. The Commissioners are to meet on Feb. 17, in 
This plan would involve a rental of $50,000, of | the Supreme Court General Term room. 

which $30,000 would go to the New York Central | ; 

and $20,000 to the Erie, and its advantage would | VICKSBURG & MEMPHIS R. R.—Tracklaying has 
be the shortening of the line to Niagara Falls 15 | Commenced at Anthony's Ferry. 

miles. The general summary shows a total cost} THE VIENNA INTERNATIONAL ELECTRIC EXxHtBI- 
west of Syracuse of $11,500,000. From Weehawken | TION.—The electrical exhibition at Vienna, which 
to Syracuse the distance is 278 miles, and this sec- | was ned from last year on account of the 
tion, it is stated, covers the most expensive right | similar undertaking at Munich, is to be held from 
of way, most difficult location and heaviest work | Aug. 1 to Oct. 31 of this year in the Rotunda and 
on the road. No other road of similar. grades and | the building erected for the Universal Exhibition of 
curves between its terminal points being practi-| 1873. The exhibits to be admitted are divided into 


Cape Cop SHip CANAL.—Two different companies 
have applied for charters to build aship canal 
across Cape Cod. In view of the failure of the 
last attempt, it is significant that the present ap- 
plicants are ready to deposit, as a guarantee of 
on faith, a sum of from $100,000 to $200,C00 

ore commencing operations. 

THE HARLEM RIVER CaNAL.—WASHINGTON, Feb. 
8.—Mr. Charles Stoughton now offers to construct 
the Harlem River Canal and furnish right of way 
for $1,000,000, or $95,000 less than the sum named 
by him in the joint resolution introduced in the 
Howe in his behalf. 

WatTER-WORES, QuINCY, ILL.—In the case of 
Edward Prince (representing the Quincy Water- 
Works) vs. the City of Quincy, suit being brought 
to recover an alleged indebtedness, the Supreme 
Court decided that the city had not power to con- 
tract the debt, having exceeded the limitation pre- 
scribed of “five percentum of the value of the 
taxable we rty.” The city owed the Quincy 
Water-Works more than .000, having paid 
nothing for water supplied during three years. 
Suit resulted in the above decision. The company 
notified the Mayor to fill the five cisterns, as the 
hydrants would all be dismantled. This was done 
on the ist inst. So the matter stands at present. 
The case is one of interest, and we will carefully 
watch the outcome. 

‘ BRIDGE — whe ony brideoover the Y of Am 
ve spans of the highway bridge over oughio- 
gee River, connecting the towns of Dawson and 
t Liberty, Pa., have been placed in position. 
The ice in the river during the late cold spell and 
be — Ss h — — the general eee 

ve greatly interfered rapid progress 0: 
the work, but as the water has now reached its 
maximum s and will fall as rapidly as it rose, 
it is confidently expected that after the river 
reaches its normal again the remaining three 
spans wil] be swung before the end of the present 
month, so that the bridge will be thrown open to 
traffic by that time. 


THE PENNSYLVANIA’S SCHUYLKILL VALLEY 
BrancH.—A note from Reading, dated the 7th, 
says: The Pennsylvania Railroad is rapidly ap- 
proaching this city up the Schuylkill Valley. En- 

ineer Crawford, of that road, who has charge of 
he work, says the trains will be run up the new 
line inside of a year. H. H. O’Neall, H. O. Don- 
nell, of Jenkintown; J. McNalley, J. W. Clarke, 
Charles Kennedy, Daniel Kennedy and James Sul- 
livan, of Philadelphia, contractors, walked from 
Philadelphia to Pottstown over the proposed new 
route, for the purpose of examining the bed of the 
new road as far as Manatawney Creek, this county. 
The new road enters Reading in the lower section 
of the city, and the d and other necessary 
buildings will most likely be erected on an entire 
block in the neighborhood of Fourth and Pine 
che right of way and eettieg Guonges 3) i pee 
the right of way and settling t is 
posed to erect a fine bridge over the Schuylkill. 

e new road in passing through this city touches 





















































cable, Mr.O’Brien says it cannot be duplicated, and | magneto-electric and dynamo-electric machines ; 
— we Rrra meme d trade fi ond ‘1. | its market value is much greater p cergeyiaar y | Gattemie cells, accumulators, thermopyles, etc.; 
atsiphia & Company. The road-bed is completed, with the exception of | scientific apparatus ; te phs; telephones and 


Gas In RicHMOND, Va.—The committees of 
Light and Finance have reported favorably the 
eee Granger & Co. to fill the holders 
with water-gas at 55 cents per thousand. 

bRIDGE OVER THE ST. JosEPH RIVER.—The 
masonry for the new bridge the & Grand 
Trunk is building over the St. J River has 
just been completed, and the three iron spans will 


a few gaps, which will be closed up by March | microphones ; electric lighting; transmission of 
1. The track will be laid about the same time and | power; cable wires and conductors; application of 
ballasted by July 1, so that the road will come electricity to chemistry, metallurgy and war; 
in for the summer travel to the pleasure | railroad electrical appliances ; application of elec- 
, Mr. O’Brien s of | tricity to mining, qn my and agriculture; to 
the character of the work as substantial and as | domestic use, art, industry, decoratior, boilers, 
nearly perfect as engi ing science will admit. | steam, gas and hydraulic engines. Applications 
There is a water front of 6,790 ft. at Weehawken, for space should be in the hands of the i 
and the terminus covers an area of 440 acres, 2000f Committee, 9 Wallfische, Vienna, at the latest by 


soon be put in place. The bridge, when | which lie between the foot of the bluff and the March 1. Exhibitors will pay no rent and incur 
will cost nearly $100,000, | front line The other 200 are on ae ee ones eons See and decoration of 
Osceola & MALDEN SHORT-Ling.—Articles of ; bluff and be laid out in village lots. In esti- their stalls. Motive-power will be applied to such 
incorporation of the Osceola & Malden Short-Line mating the probable traffic, Mr. O’Brien says the as require it at 5d. per horse-power per hour. The 
Railroad, with a capital of $300,000, were filed in road traverses the most — region of the General Commission has taken the necessary s 
the office of the Secretary of State of Arkansas on , United States, and through westeen terminus to enable inventors to enjoy the advantage of the 
the 5th. The road is to be built from Osceola, 6 een san the east and west patent laws from the time of the entry of their 
Ark., a distance of sixty miles, to Mo. | bound ae de eee Sie lg oe endl y Regge ay A eange Play epee ol 
The board of directors are John Drive, W, B, | to secure its share of local and through business. and to enable foreign exhibitors to enjoy 
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exemption from duty in case of the re-ex 

their goods before the end of the year 1 

prizes will be awarded, but a technical and scien- 
tific commission will be organized to carry out 
measurements and investigations in co-operation 
with the exhibitors. 


; "TOWN & LANE’s (S. C.) R. R.— . | four and a half miles of bridging have 
GEORGETOWN & Lane’s (8. C.) R. R A gul-com | three aula Wale aalien a 


tract for grading ten miles of the Lane’ 
been awarded to 
tifteen miles of the Central road. Work has also 
been begun on the Georgetown end. 


ARTESIAN WELL.—A well has been sunk at the 


State Insane Asylum, Harrisburg, Pa., the depth | 


of which is 695 ft. The water thus obtained will 
supply the building and the pumping apparatus 
now in use will be dispensed with. 

WaATER-WORKS OF MILWAUKEE. 
tion of water during last week was 129,649,738 


Mr. W. K. Hardin, who graded | 


—The consump- 


the books of the company as engines. The brid 
all required renewing; the ties were rotten snd Ge- 
| fective. From this confusion Mr. Clarke now de- 
livers to you a well constructed and equipped rail- 
| road. irty-five engines and 1,200 cars have 
| been built in the shops of the company; a 
ilt, 
n trestle-work has 
been filled up with solid embankments, 1,341,500 
| new cross-ties have been put in, equal to 2,080 ties 
| per mile on this whole road and side tracks. The 
| road has been extended three and a half miles to 
| East Cairo; a spur line of twelve milesto Lexing- 
| ton is nearly completed; the passenger equipment 
|Trenewed and doubled; the wooden truss bridges 
| replaced with iron; every bar of iron has been 
taken from the track, which is now entirely laid 
with steel ; 200 miles of track ballasted with stone 


gal-| or gravel, and over 100 miles of the road have 


lons, the largest amount ever consumed in one | been fenced. It was indispensable to change the 


week. ; 

WATER AND Gas SupPLY CoMPANyY.—Articles of 
incorporation of the Northwestern Water-Works 
and Gas Supply Company were filed at the _—- 
ter's office in Hennepin County, Minn., on the 2d. 
The business of the corporation is to do the 
contracting with corporations, cities, towns or 
individuals for the building of water-works, deal- 
ing in and furnishing pumps, pipes, hydrants and 
all apparatus necessary for the successful opera- 
tion of and same. Also the building and locating 
of gas works, laying of pipes, and doing all thin 
necessary for the ighting of cities, town, public 
and private buildings with gas and electric lights, 
and for sewerage. The corporation is to commence 
Feb. 1, 1888, and continue thirty years. The capi- 
tal stock is placed at $250,000, djvided into 5, 
shares, of which 1,000 shares shall be ped in at 
the commencement of the corporation, the remain- 
ing 4,000 shares to be paid at not less than par and 
10 per cent. interest. The highest amount of in- 
debtedness is fixed at $200,000. 


ELectric Lieut at Lacrosse, Wis.—Electric 
light tower No. 8 is finished; one more is to be 
erected. 

LEVEE IN INDIANA.—Surveys are being made 
with a view of constructing a levee running from 
Knox into Sullivan County, along the Wabash 
river, a distance of some fifteen miles, which would 
reclaim a large area of valuable land in both 
counties. 


CANADIAN Paciric.—The location of the Cana- 
dian Pacific Railroad route on the Lake Superior 
section of the Eastern division has recently been 
completed by Mr. E. G. Garden, C. E., and under 
the direction of Mr. J. Ross, the following well- 
known contractors, with a full force of men and 
horses, are vigorously engaged in the work of con- 
struction between Prince ur’s Landing and 
Nepigon ;: First section, syndicate ; second section, 
Macdonald & Fay; third section, Mathew & 
Brown ; fourth section, Holman & McLennan ; 
fifth section, Dwyer & Doyle ; sixth section, Mar- 
vin Burke. The principal structures will occur at 
the following crossings: Nepigon, Trout Creek, 
Sturgeon, Wolf, Pearl, McKenzie and Current 
rivers. Some of these spans will be very consider- 
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gauge, adopting the standard gauge of the North, 
which of course required the change of all the 
motive power and rolling stock. This has been 

one. The side tracks were insufficient—fifteen 
miles of new side track have been added; the 
shops furnished with new machinery sufficient for 
the repair and construction of engines and cars at 
both ‘of the principal machine shops; new shops 
have been built at Jacksun, Tennessee. 

The improvements to the road render it safe; the 
trains are now running from New Orleans to Chi- 
cago, about the same distance as from New York 
to Chicago, at about the same speed. Passengers 
going to New Orleans were formerly two nights 
and one day on the road; they are now taken 
through in 29 hours. The station grounds on the 
river bank at New Orleans were insufficient; large 
and valuable property bas been purchased, and a 
freight station, which accommodates the West 
Indian and Mediterranean oe business, built 
near the river front. These betterments, which 
have cost about $5,000,000, have been paid for out 
of the earnings of the property. The road is not 
overlaid with debt to correspond to these outlays. 
On the contrary, its improved condition and ‘the 
increase of the traffic benefited the credit of the 
corporation to such an extent that it has been 
practicable to issue and sell five per cent. bonds to 
take up the older issues of 6s, 7s and 8s. In this 
way the interest charge _— the property, which 
is intrinsically worth $5, ,000 more than it was 
in 1876, has been actually reduced’ $370,505.97 per 
annum, and its debt from $18,372,834 to $17,000,- 

You take this —— property, with a sur- 

lus in hand, and with all the powers necessary 
or its future management. You now own 
$5,000,000 of the five per cent. bonds, for which 
there is no immediate use, as the requirements of 
the Southern line upon capital account are draw- 
ing to a close, and can readily be met from the 
earnings of the property. I therefore beg to sug- 
gest to your consideration the cancellation of this 

,000,000 of bonds, thus reducing the debt to 


218,000,000, upon which the interest charge will 


eventually be $650,000. This reduction of interest 
charge will enable you te pay larger dividends 
upon the $10,000,000 of stock now the property of 


able, ranging from 220 feet, with trestle or other | your shareholders. This step will reduce your 


approaches, down to at least eighty feet, on rock 
base. 
Iron Prer.—A large ocean iron pier is 


to be con- 
structed in the spring at Cape May, N. J. 


SAYLOR'’S PORTLAND CEMENT.—This ¢eiment is able at any moment. 


buing used for the concrete foundations of the 
Mutual Life Insurance Company’s new building. 
It will require about 8,600 barrels. This cement 
is rapidly gaining favor with architects, engineers 
and masons for heavy foundations. 

THE Cuicago, St. Louis & New ORLEANS RalL- 
ROADS.—Soon after the appointment of receivers 
in 1876, I induced those gentlemen to appoint Mr. 
James C. Clarke the general manager of both lines. 
It required the whole term of the 1eceiverships to 
catch up with arrears, The employés were un- 
paid for several months ; there were not fifty tons 
of spare rails upon the road; no sapplies in the 
machine shops; no fuelon hand. The demoraliza- 
tion of unpaid employés is always dangerous, 
leads to accidents, puts the lives of all the pas- 
sengers in peril, and causes the death of some. 
There was a fatality attending these lines at that 
time. The route was avoided, many travelers pre- 
ferred to take their chance upon the river rather 
than face the dangers of the track. Mr. Clarke 
had not the power to restore order and ‘liscipline 
to the management of this property until the ter- 
mination 0 
From that date full control of the ne 
line has rested upon him. Knowing hi 
many years, his experience, his perfect in 
his thoroughness in every detail of rail 


of the 
m for 


! 


| 


ity, | be 1,852 ft. 
con- | Church said, was about 165 ft. high. The estimate 


entire fixed charges to about $1,350,000 on 1,525 
miles of railway. For the next thirteen years you 
have no debt to provide for—$2,500,000 of your 
bonds fall due in 1895. It seems unwise to hold 
$5,000,000 of your own executed obligations avail- 
The experience of nearly 
thirty years strengthens my impression that - 
perity (leading to unwise expenditures) is often- 
times as dangerous as adverse crops, with the con- 

uent loss of traffic affecting income. The spe- 
cific for accuracy in accounts and economy in ex- 
penditure appears to be—to take all expenses, in- 
cluding construction, out of income and divide 
the surplus only. 

In retiring from this trust, I have every reason 
to believe that the New Orleans division of the Illi- 
nois Central is in charge of zealous, faithful and 
experienced men.—From Report of W. H. Os- 
born, Chairman Illinois Central Ratlroad. 

QUAKER BrivGE Dam.—The big dam at Quaker 
Bridge would cost, according to dent ao 
Church, of the Croton A uct, about $4,500,000. 
It could be built in about four years. The masonry 
would ‘‘set” as fast as it was laid, so that no time 
need be lost in —— for the hardening. His 
estimate of cost, he added, was too , but he 
had made it for safety. There was no in ex- 
istence as high as it was designed to construct the 
one under discussion. It would be 89 ft. below the 


the receiverships, Jan. 1, 1878. | river bed, 253 ft. from foundation to top, 17 ft. 


wide at the top, and 194 ft. wide at the bottom. 
At the 200-foot line the length of the dam would 
The highest dam ever built, Mr. 


struction and management, I have never inter- | of cost included $700,000 for a canal on the moun- 


posed my comparative imperfeet knowledge of 
railwav affairs. ; 

Mr. Clarke has rebuilt this line from its ashes. 
At the machine sho ‘ 3 
and the remains of locomotive boilers, which 
been exploded for years, were still maintained 


| 


tain side, 2,000 ft. long, to the water around 
the dam while the latter was being "constructed. 
Mr. Church believed that an addi reservoir 


were piles of broken cars; | should be built at Sodom, to hold 
had | lons, in addition to the 9,000,000,000 now kept in 
on ‘ storage. 


000,000,000 gal- 
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ANOTHER BRIDGE FoR NiAGARA.—OrTawa, 
|Ont.. Feb. 2, 1883.—Mr. Nichol i ill, 
|of Toronto, and General Field, of Buffalo, 
|Tepresenting the N Peninsular idge 
Com: , had an interview to-day with several 
| mem of the government in reference to the 
| construction of an international bridge across the 
N River below the falls. The owners of the 
bri already constructed there are strongly op- 
to a charter being granted the new company. 
e@ government will not commit themselves to 
any promise to carry the bill through Parliament. 
The Niagara Peninsular Bridge Dore age repre- 
sented by Mr. Kingsmill, has y made ap- 
= to the New York State Legislature for a 
charter. 


f WONDERFUL anean— Tenmaanes 2 oe place 
where ‘‘ climate not only gives igor 
to the sinews of somabood but ovleen the sian ot 
health to nestle and blush upon the cheek of 
beauty ; where college and school scatter the gold- 
dust of knowledge o’er the budding intellects of 
rising generations, as the church in free faith and 
free a Se ie and blesses . Robe liber- 
ty’s laws are no lon ee onets, as 
the ballot, unmolested, falls in its aniels incts, 
and with talismanic power executes a man’s 
will as lightning does the will of God.” This infor- 
ve was given by Gov. Bates in his inaugural 


THe St. GorHarD RalLway.—It was naturally 
to be expected that the opening of the St. Gothard 
Railway would divert the bulk of the Italian trade 
into the hands of Germany, Belgium and Holland. 
This is being accomplished with surprising rapid- 
ity. Early fruit and vegetables are conveyed with- 
out transhipment from all parts of Italy to Ostend. 
Antwerp and Rotterdam, whence they are taken 
by fast steamers to London and other lish 
ports. The Great Eastern ete Clee one 
1s stated to have carried over 6, tons of these 

, Via Antwerp and Harwich, in a few months. 
ta is eee brought po = Algerian 
produce, such as nm peas and early potatoes, is 
made more available. On the other hand, Italy is 
receiving an unprecedented, not to say overwhelm- 
ing, amount of attention from Germany. In two 
months after the o g of the St. Gothard route 
the Germans dis hed 40,000 tons of coal, 107 
tons of unmanufactured iron and hardware, 14,- 
000 tons of machinery, 698 tons of copper, 17,409 
tuns of spirits, 1,446 tons of paper and railway 
wagons, the export of all these articles having pre- 
viously been either nil or quite nominal. 


CURIOSITIES OF THE East INDIAN CENSUS.—The 
census returns for the Northwest Provinces of 
India and Oude show that the Chamars, the lowest 
of the castes, exceed the Brahmins in number by 
no less than 7,000,000. Among other curiosities 
of the returns it er that those provinces con- 
tain 1,100 actors, 3,000 ballad singers, 146 healers 
by incantation. 33 gamblers, 97 snake charmers, 
50 match makers, 4 poets, 10,000 singers and 
dancers, 4 story tellers and 7 thieves. The culti- 
vators of the soil number 7,500,000, the landhold- 
ers 10,000, and the money-lenders nearly 40,000. 


LANDSLIP IN THE ALPS.—GENEVA, Switz- 
erland, Jan. 17.—Heav snow-storms, ex- 
tending over a period of fifteen days, have pro- 
duced an extraordinary earthslip in the valley of 
Faverges, above which towers a high mountain of 
the same name. The scene of the phenomenon is 
near the village of Marais and the Chateau du 
Diable. On the night of Tuesday last the people 
of the village were alarmed by a terrible noise, 
which they knew could only be occasioned by a 
dislocation of the mountain. Quitting their houses 
in all haste and takingonly such things as they 
could lay their hands on, they ht re: in the 
neighboring villages of Geravel and uchet. 
When the sun rose next morning, the fugitives saw 
the strangest sight they hadever beheld. A great 
mags of earth, solid and compact, pushing before 
it heaps of mud and ing after it rocks 
and trees, was rolling slow: irresistibly down 
the mountain side, straight toward the houses 
they had left only a few hours previously. Before 
noon the mud and stones had reached village. 
The avalanche, followed by further earthslips from 
the mountain, still rolls on its course, and nobody 
can tell how soon the disintegration of the moun- 
tain will come to an end. 

An attempt was made on Sunday to blast away 
the earthslip at Fort de l’Ecluse, so as to make 
room for the construction of a tem viaduct. 
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